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Copyright 1906 by Munn & Co. 
Ten days’ rations of the American army graphically shown. For comparison a locomotive is shown in the foreground, also one of the 70,000 units that consume 
this enormous quantity of food. 


FEEDING THE AMERICAN ARMY.—([See page 390.) 
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THE TURBINE THE COMPLEMENT OF THE COMPOUND 
ENGINE 

In a discussion at the last meeting of the Institution 

of Naval Architects in England of the best method of 


combining the reciprocating engine and the steam tur 





bine im the propulsion of steamships, the proposition 


is made that the best results would be obtained if the 


reciprocating engine were of the compound type Ina 
recent discussion of this subject in the Shipping World, 


a member of the Institution claims that the consump- 
tion of 1060 pounds of steam per hour at an initial 
pressure of 16 pounds to the square inch would give 
2.4 horse-power in a reciprocating engine, and 4.18 
horse-power in a turbine The wide difference be- 
tween 2.4 and 4.18 horse-power can, of course, be 
secured only when the steam is of low pressure. 

We have already pointed out in this journal that 
the impossibility of carrying the expansion in a recipro- 


cating engine down to the low point that is possible in 
a turbine due to the fact that the low-pressure piston 
would have to be of such enormous size and weight, 
that the additional power secured by the increased 


expansion of the steam would be used up in overcom- 
ing the increased friction due to the heavy moving 
weights. In tramp steamers, and all steamships with 
a full model at the stern, it is advisable to use a large 
propeller running at a low rate of revolution In a 
triple-screw vessel of this class, it is suggested that the 
best arrangement would be to use a compound recipro- 
eating engine for the center propeller, and propellers 
runying at a high speed of revolution driven by two 
turbines in the wings. We understand that in the new 
which, 


White Star liners “Olympic” and “Titanic, 
however, are vessels of fine form, the wing propellers 
will be driven by reciprocating engines, and the center 


propeller by a low-pressure steam turbine. 


FUTILE CRITICISMS OF THE LOCK CANAL. 
During the interval which has elapsed since the in- 
dorsement by an expert board of engineers of the plans 
upon which the lock canal at Panama is being built, 
we have made it a point to read much of the literature 
vhickh bas appeared in condemnation of the lock canal 
and in favor of one at sea level. This criticism has 


been distinguished more by the frequent, we had almost 


aid the invariable, anonymity of the writers than by 
any. originality in the arguments set forth Why this 
mecdesty ind why should An Engineer” or “An 
Eminent Engineer,” or a “Specialist in Canal Con 
structior ithhold from the public the immensely 
increased weight whicl vould be given to his argu- 
ments by the publication of his distinguished name? 
We have read these letters, mainly in the hope that 
some new facts might be presented which had hitherto 
been overlooked, and which would have a serious bear 


ing upon the question of the relative value of the two 
types of canal; but we have to confess that we failed 
to find anything more than a wearisome reiteration of 
theories and propositions, and very little pertinent 
criticism of the actual facts as they were clearly set 
forth by the late Engineering Board 

The four great questions to be answered in a com 


irison of the two types of canal are, first, as to prac- 





ticability of construction econd, as to time of construc- 
tion; third, as to cost; and, fourth, as to speed and 
safety of navigation 

As to the practicability of the lock canal there is 


not a single element of the engineering problems in- 
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volved which has not been subjected to a larger amount 
of preliminary experimental investigation than has 
been applied, probably, to any previous engineering 
work of magnitude in the history of the world In 
every case, the outcome of these investigations has 
been to establish, in a most emphatic way, the feasi- 
bility of the proposed method of construction. With 
regard to the sea-level canal, on the other hand, there 
are several questions, most vital to the security of the 
canal, which have received practically no investiga- 
tion, and against which there is at present a very seri- 
ous element of doubt. Regarding the questions of time 
and cost, it is now known that it would take six years’ 
more time and $200,000,000 more money to build a sea- 
level canal, and this canal, when it was finished, would 
provide a channel only half as wide as the narrowest 
width of the channel of the lock canal And, lastly, 
regarding the question of speedy and safe navigation, 
it has been shown, and never disputed, that the lock 
canal wil! provide a navigable channel three hun- 
dred feet wide in its narrowest section, which, by the 
way, extends for only about one-seventh of its total 
length, and that for the other six-sevenths it will be 
from five hundred to one thousand feet wide. The sea- 
level canal, except for a few miles of 500-foot width 
at each entrance, would consist of a narrow and tor- 
tuous channel, never over 150 feet in width Prac 
tically every navigator who has passed upon the merits 
of the two canals from the standpoint of the pilot 
hcuse, has pronounced emphatically in favor of the lock 
canal 

Meanwhile, in spite of the efforts of a few contrac- 
tors, disappointed promoters, and pseudo-engineers, to 
raise a tempest upon the deep waters of the correspon- 
dence columns of the daily press, the work of building 
the lock canal at Panama moves forward at an ever- 
accelerating rate. The last report of the chairman of 
the Isthmian Canal Commission, covering the month 
of March, shows that the grand total of all previous 
monthly excavations has again been exceeded, the total 
amount removed being over 4,000,000 cubic yards, This 
rate of excavation is not far from double the rate 
which was expected when the estimates for the present 
lock type of canal were made. Furthermore, a recent 
dispatch from Col. Goethals states that,the total amount 
of excavation done since May 4th, 1904, when the 
United States began the work of construction, has been 
73,124,849 cubic yards; and that of this total over one- 
half, or 38,059,180 cubic yards, was taken out in the 
last twelve months. There yet remain to be excavated 
101,541,746 cubic yards. The building of the Gatun 
dam and concrete locks wil! be the controlling time- 
factor in the question of final completion, and the indi- 
cations are very favorable for the opening of the canal 
en, if not before, January Ist, 1915, the date set by the 
Chief Engineer. 


CONDITIONS OF THE BATTLESHIPS AFTER THE LONG 
CRUISE. 

A correspondent, writing from one of the far Western 
States, incloses a clipping containing extracts from an 
article reprinted from a New York paper in which it is 
stated that the voyage around the world “practically 
wrecked the ships which took part in it”; and that the 
present extensive alteration to the upper works of the 
ships is being done to remedy certain serious defects 
that were discovered during the cruise. Our correspon- 
dent asks to be told whether the facts are as stated. 

The facts are not as stated; nor is there a word of 
truth in the whole story We would not take the 
trouble to refer to this false criticism were it not that 
the report seems to have originally emanated from 
Washington, and to have sprung from the same source 
and the same city from which has come so much of 
the destructive criticism of our navy during the past 
two years 

How maliciously untrue is this story is shown by 
the fact that the sixteen battleships that made the 
cruise returned in absolutely first-class condition, and 
that the repairs which are strictly chargeable to the 
cruise are a mere bagatelle as compared with the annual 
cost of maintaining the ships for the same period of 
time. At the New York yard there are at the present 
time for overhauling, the battleships “Rhode Island,” 
“Nebraska,” “Connecticut,” and “Ohio.” The repairs 
on these ships that are traceable to the cruise, and come 
outside of the regular repairs incidental to the periodi- 
cal overhauling, will not average over $20,000 for each 
battleship. This low figure, be it remembered, covers 
continuous service for a period of over a year, and on 
a course that reached for 45,000 miles through the 
seven seas. The cost of maintaining a battleship in 
commission during ordinary service, for one year, is 
about $300,000: and that such extraordinarily severe 
service should have involved so small an extra cost for 
repairs must be considered a most creditable record, 
and a high tribute to the excellence of the ships The 
most conspicuous evidence of wear and tear was in the 
linoleum with which the steel decks are covered; and 
this was due to the coaling and ceaseless tramping to 
and fro incidental to the multitudinous duties of life 
at sea, 
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The structural changes, which are almost entirely 
confined to the upper works, are not in any sense pm 
to lessons learned during the voyage, and certainly 
they are not to be regarded as a “remedying of glaring 
defects and suddenly revealed weaknesses.” As a mat- 
ter of fact, the work was recognized as advisable long 
before the fleet started on the cruise. The principal 
changes are the removal of bridges, the taking out 
of the old military masts and the substitution for them 
of the new circular latticework masts for carrying the 
fire-control platforms. The after bridge and its asgo- 
ciated armored signal tower have been removed, and 
the forward bridge has been greatly cut down. The 
extensions of this bridge on each side of the conning 
tower are now so arranged that they tan be quickly 
removed in time of battle, the captain of the ship being 
henceforth compelled to take his station within the 
conning tower, where he properly belongs. By the re 
moval of top hamper it will be possible for the cap- 
tain to command the horizon, except through that are 
of it which is shut out by the smokestacks. 

This change will remove one more of the picturesque 
and popular episodes of the earlier days of sea fight- 
ing. The captain will no longer fight his ship from the 
flying bridge and in the open. The conning tower was 
built for him, and a due regard for the issues of the 
battle demands that he remain within it. It was the 
death of Admiral Vithoft of the “Czarevitch” that threw 
the Russian line into disorder in the great sortie from 
Port Arthur, at the very time when the chances of 
shaking off the Japanese seemed favorable. The cap- 
tain of one of the battleships in that fight told us that 
the Admiral was struck by a shell, as he was leaning 
with folded arms upon the railing of the bridge watch- 
ing the Japanese line. That shot also wrecked the 
conning tower, it is true; but the latter was of a 
design which would not be considered in our own 
navy 

In addition to the removal of top hamper, the whole 
of the accumulated layers of old paint throughout the 
ships is being removed; and in future, with a view to 
further reducing weights, no ship will be allowed to 
carry an accumulation of stores beyond the regular six 
months’ supply. As showing the absurdity of the 
Siatement that the structural changes mentioned above 
are being made in order to bring the “deeply-laden 
ships” up to a lighter draft, it may be mentioned that 
when the alterations are completed, the draft will be 
only from % inch to 114 inches less than before. 

The cruise was a splendid thing for the ships them 
selves. Of this the public may rest well assured. There 
is no surer way in which to insure rapid deterioration 
of a ship than to keep her moored in harbor. Con- 
versely, there is no better way to maintain a warship 
in first-class physical condition than to keep her con- 
stantly on the move. 


ORNAMENTATION IN LAKE-DWELLERS’ HABITATIONS. 
Traces of ornamentation have been found upon the 
remains of lake-dwellers’ huts, which seem to show 
that these were ornamented on the outside by designs 
in relief. Such designs were executed upen the outer 
clay covering which was placed on the timbers of the 
structure, and they were cut or imprinted in the clay 
while it was still soft. However, such ornamentation 
is not to be found on all the lake-dwellers’ habitations 
with which we are acquainted, and the only traces of 
it come from the Bourget lake in France, not far from 
Switzerland. Fragments of clay containing the orna- 
mentation are now at the Chambery museum, and they 
have been examined by M. L. Schaudel. According 
to him, they consist of lines traced by a pointed tool, 
forming rectangular or circular bordering which con- 
tains stamped ornaments. These latter are made up 
of three concentric circles and seem to have been 
stamped in the soft clay by a terra-cotta mold. One 
of such molds was found at the Gresine lake-dwelling 
site. It is supposed that the dwellings were covered 
with clay on the outside, as all these dwellings had 
been destroyed by fire, and the specimens were intact 
on the ornamented side and blackened by smoke and 
partly baked on the other side. Had the clay lining 
been placed on the inside, no doubt the whole of it 
would have suffered. Besides, as the only light came 
from the door, the inside of the dwelling must have 
been very dark and there would be no reason for the 
ornamentation. M. Schaudel brings out some other 
points about such dwellings, which were determined 
from the remains discovered in a peat bog near Schus-° 
senried, Switzerland, by M. Frank. The dwelling was of 
rectangular shape about 30 feet long and 22 feet wide, 
and was divided into two rooms. The walls were 
made of oak trunks which were split in half, the flat 
side being placed next the interior, the cracks being 
stopped by means of a thin coating of clay. The floor 
was formed of several layers of split wood and clay. A 
fireplace was found ‘in the smaller room, which no 
doubt served as a kitchen, while the larger room was 
probably used as a sleeping room. The latter had no 
outside door, and the single door was placed in the 
smaller roem. A number of main timbers or piles were 
sunk in the lake bottom and also upheld the roof. 
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ENGINEERING. 


Reports from Washington regarding the lengthy 
cruise recently completed by the United States steamer 
“Cheyenne,” in which oil was used as fuel, are to the 
effect that the vessel was able to steam faster than 
with coal, and that her steaming radius of 1,500 miles, 
which was her limit when burning coal, has been in- 


creased by the use of oil to 2,300 miles. 


The final plans are now being prepared at Twin 
Falls, Idaho, of what the claim will be, 
when completed, the highest bridge in the world. It 


engineers 


will serve to carry the tracks of an electric road across 
the Snake River Canyon at a point a short distance 
below the Great Falls of that river. The 
under side of the bridge will be 700 feet in the clear 
above the water 


Shoshone 


The Ambrose Channel entrance to New York har- 
bor, which, when completed, will be 2,000 feet wide 
and 40 feet in depth, has now been excavated through- 
out its whole length for a width of 1,000 feet. It will 
take about two years and a half to finish the whole 
work. The completed portion has shown none of that 
tendency to silt up which was predicted, and it seems 
likely that the scouring action of the tides will serve 
to keep the channel permanently clear of shoals. 


Atlantic steamship records to the eastward were im- 
proved by the “Mauretania” on her last trip, when 
the distance from Sandy Hook to Daunt’s Rock was 
covered in 4 days, 18 hours, and 11 minutes, at aver- 
The daily runs were 588, 
three days, from 
Thursday noon until Sunday noon, the average speed 
was 26.3 knots, and on the day when 610 miles were 


age speed of 25.70 knots. 


605, 610, 600, and 532 miles. For 


covered, the average speed was 26.5 knots, 


The Chicago, Rock Island & Pacific Railway is one 
of several of the leading railroads in the West which 
their roads with 
dispatching. Last August that 
dispatching on its Selina 
later put the same 
equipment on 80 road from Herington to 
one of the busiest sections of the Rock Island 
Railroad. The that the 
company have now equipped the most important divi- 


have equipped certain sections of 


train 
telephone 


telephones for 
road introduced 


branch, 50 miles in length, and 
miles of 
Topeka, 
results were so satisfactory 
sion of their road, between Blue Island and Rock Isl- 
and, consisting of 165 miles of double track, with dis- 
patchers’ telephones. 

The system of building embankments, by running 
trains of loaded cars on rails hung from a suspension 
cable above the line of the embankment, is being used 
with great high em- 
bankment on the Lake Hopatcong cut-off of the Dela- 
& Western Railway. 
are strung from a fixed to a movable tower, 


success, notably on a long and 


ware, Lackawanna Two cables 
and sus- 
penders from the cables are attached to the floor beams 
portable track, which is carried forward ahead 
of the completed embankment a sufficient distance to 


it and 


of a 


train of dump cars to be run 
emptied through it. The new method is more speedy 
and costs less than the old system of building a tres- 


allow a upon 


tle and burying it in the embankment. 

“Carnegie,” which is be- 
Company's yard, South 
Brooklyn, is making good The hull is in 
frame, the deck beams in place, and about one-half of 
It is expected that 


The auxiliary survey yacht 
ing built at the Tebo Yacht 
progress. 


the ceiling and planking is done. 
the launching will take place during the last week in 
May, and that the yacht will be completed about the 
Fourth of July. Immediately after her trial trip she 
will start for Hudson's Bay, and commence to make a 
series of magnetic observations along the proposed 
route of a new steamship line from Churchill to Liver- 
pool. In the autumn, after her return to this city, 
her bottom will be sheathed with yellow metal, and she 
will then be ready for her cruise in southern waters 
in 1910. The yacht is 155% feet in length over all, 
and is built of strictly non-magnetic materials. She 
was illustrated and described in our issue of February 
20th, 1909. 


The present condition of work on the Pennsylvania 
tunnel system in New York is as follows: The exca- 
vation and concrete lining of the Bergen Hill tunnels 
are practically completed. The excavation of the tun- 
nels beneath the Hudson is.also nearly finished, and a 
large part of the concrete lining is in place. The ter- 
minal station at 33d Street has received its granite 
facing on all four facades, and most of the steel struc- 
ture of the station has been built in place. The four 
tunnels beneath Manhattan Island have’ been lined 
with concrete, and are ready for the laying of tracks. 
The tunnels below the East River have been com- 
Pleted, and the terminal work in Long Island City is 
well under way. During the current year the electrifi- 
cation of the system, track laying, signaling and in- 
terlocking, etc., is being actively prosecuted; and the 
indications are that the whole work will be completed 
during the summer of 1910. 
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ELECTRICITY. 

The Ohio State University is about to start a class 
in its Engineering Department for the teaching of 
wireless telegraphy. .A complete wireless telegraph 
equipment is to be installed, and will maintain com- 
munication with stations at Cleveland and Detroit. 


The Illinois Central Railroad is adopting the tele- 
phone for train dispatching. The Superintendent of 
Telegraphs states that within a year all the main lines 
will be dispatched by telephone. The Burlington line 
is operating 1,400 miles in this way, so that it may be 
said that the telephone for train dispatching has passed 
the experimental stage. 


A new form of arc lamp has just been devised, in 
which carbon disks are used instead of carbon rods. 
These disks are constantly rotated, and the are takes 
place between the peripheries of the disks. Owing to 
the continuous rotation, the disks are consumed uni- 
formly. The lamps are small as compared to the ordi- 
nary type. The size of a 10-ampere lamp is but 20 
inches over all. It is claimed for this lamp that it 
will burn 50 per cent longer than the rod type. 


The first lot of electric locomotives to be used by the 
Pennsylvania Railroad in its tunnels through New 
York have just been ordered of the Westinghouse Elec- 
tric and Manufacturing Company. These locomotives 
are to be the most powerful ever built. Each will con- 
sist of two units, and each unit will be equipped with 
a 2,000-horse-power motor. The locomotives will be 
capable of running at a rate of 90 miles per hour. Two 
of them will be ready for a test this fall. 


One of the objectionable features ofthe ordinary 
street cars in large cities is the fact that they are pro- 
vided with leather hand straps, which are liable to ac- 
cumulate dirt and disease. As a substitute for these 
unsanitary straps a steel hanger has recently been 
devised, which is covered with porcelain enamel, so 
that it may be kept absolutely clean. These straps are 
being tried by the Interborough Rapid Transit Com- 
pany of this city. 

A new axle train-lighting system has recently been 
devised, in which the generator is located in the bag- 
gage car of the train. The generator is placed in the 
body of the car, where it is open to inspection at any 
time, and it is driven by belts from the axle of one of 
the trucks. The belts are made self-adjusting, so as 
to take up slack due to the flexing of the springs. A 
storage battery which is charged by the dynamo serves 
to furnish current for the lights when the train is 
standing still. 


A novel musical instrument has recently been ex- 
hibited, which resembles a piano, but the wires, in- 
stead of struck with hammers, are vibrated 
by means of electro-magnets. The instrument is also 
provided with ordinary piano keys and hammers, so 
that it may be operated by them alone, or at the same 
time by hand and by the electro-miagnets. It is said 
that the tones of the instrument, which is known as 
a choralcelo, resemble those of a stringed instrument 


being 


and organ combined. 


A press message was recently sent by the New York 
Times to the Chicago Tribune by means of wireless 
telegraphy from the tower of the Waldorf-Astoria Ho- 
tel to the Auditorium Annex in Chicago. The diffi- 
culties involved in sending the message, owing to the 
interfering and conflicting waves from other stations, 
showed that wireless telegraphy, at least in its pres- 
ent state, is not a serious competitor of wire teleg- 
raphy for transmission over land. It was only after 
repeated attempts to get the Chicago station that com- 
munication was finally established. 


According to a recent press report, a new system 
of wireless telegraphy has just been completed by the 
German Telefunken Wireless Telegraph Company. The 
system goes by the name of “singing sparks,” and it is 
claimed for it that it produces continuous oscillations. 
How this system differs from the singing are is not 
explained. If a system has been evolved by which 
continuous oscillations may be maintained with per- 
fect regularity, the value of it would be even greater 
for wireless telephony than for wireless teiegraphy, 
as it would enable one to send spoken messages over 
a much longer radius than has hitherto been possible. 


A new lamp for use in mines has recently been in- 
vented. The lamp is placed within a large glass globe, 
which is air-tight. Between the lamp and the globe 
pure air is inclosed, and when the lamp is lighted, the 
air is expanded by the heat. In case the lamp should 
be so injured as to expose the incandescent filament to 
the gases in the mine, the compressed air between the 


‘two globes is driven into the broken lamp before the 


air of the mine can enter. The influx of compressed 
air extinguishes the lamp before the explosive air of 
the mine is able to reach it. The lamp is fed by a 
single-cell storage battery, which is inclosed in a cellu- 
loid case. It will burn for twelve hours on a single 
charge, and gives a light of between one and two 
candle-power, 
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AERONAUTICS. 

On May 6th Lieut, Calderara, the Italian naval offi- 
cer whom Wilbur Wright taught to operate his ma 
chine while in Italy, became dizzy while making a 
flight, and slipping from his seat, fell a distance of 
45 feet to the ground, luckily without 
fatal injuries. Deprived of its aviator, the aeroplane 
crashed to the earth and was badly damaged 
unusual mishap of Lieut, Calderara shows the need of 


sustaining 
This 


an automatic control, which, should anything happen 
to the man at the helm, will keep the machine flving 
on an even keel in the direction in which the rudder 
is set. With the aviator strapped te his seat, the aero 
plane would keep going till the fuel gave out, when 
it would probably land without damage. 

In all probability the Aeronautic Society will be the 
first American organization to a Wright aero- 
plane. Upon their arrival at New York negotiations 
were at once opened with the Wrights for one of their 


own 


machines, a few of which are being made by them at 
Dayton, Ohio, for customers in this country Though 
loath to take further contracts at present, both broth 
ers thought they might be able to supply the Society 
with a machine and to teach a member to operate li 
within the next two months. The average 
bilist can be taught in ten 15-minute lessons, accord 
ing to the results obtained abroad in this line. The 
price of the machine is $7,500. With this and the 
$7,500 Curtiss aeroplane, together with its Morris Park 
the Aero- 
interested 


automo 


race track aerodrome over which to fiy them 
nautic Society offers advantages for those 
in practical as well as experimental 
found nowhere else in the world. The opening flight 
exhibitions will probably be held May 29th and 3ist 

The Wright brothers were entertained at luncheon by 
the Aero Club of America at noon on May 12th. Sev- 
eral congratulatory speeches were made by the acting 
president, Mr. A. Holland Forbes, and by Messrs. Col- 
gate Hoyt, Charles J. Edwards, and Gen. Bingham, 
Police Commissioner of New York. Both the broth- 
ers were congratulated on their achievements, and all 
upon our 


aviation to be 


the speakers mentioned the disgrace put 
by the failure of Congress to appropriate 
Allen for 


Chie, 


government 
the $500,000 which was asked for by 
reaching 


Gen 


aeronautic Upon Dayton, 
their native city, the Wrights were given a prelimi- 


16th and 


purposes 
nary ovation by the citizens, who, on the 
17th proximo, expect 
tion, at which time they will 
tion flights. On June 10th, at 
Taft will present the gold medals given by the Aero 
Club of America and also the Smithsonian medal and 
the medals given by Orville Wright will 
probably carry out the completion of the government 


to give them a special celebra- 
probably make exhibi- 


Washington, President 


Congress 


contract at this time. 


The members of the Signal Corps at Washington 
recently inflated “Dirigible No. 1.” 
fully inflated, and the tent had 
erected near by to receive it, when a 


The wind blew down the 


The airship was 
in its shed been 
heavy thunder 
shower suddenly sprang up 
tent, and a bolt of lightning apparently passed through 
the balloon shed, going in one door and out the other, 
while several officers were present. Fortunately, the 
hydrogen gas was not ignited. On account of lack of 
facilities, it was decided to deflate the dirigible and 
take it to Fort Omaha, Neb... where there is an excei- 
lent large shed and a complete plant for making hydro- 
gen gas electrolytically. The gas has been transferred 
to the army balloon, and several ascensions have been 
made. With the taking of the Fort 
Omaha, the army aeronautic work in the balloon line 
Washington, but the tests of 


dirigible to 


from 
Herring aeroplanes will 


will be removed 
the Wright and 


at Fort Myer next month 

Mr. J. A. D. McCurdy, the secretary of 
Experiment Association (which has lately disbanded), 
He stated that during the 


be resumed 


the Aerial 


was in New York recently 
past winter he has flown more than 1,000 miles, hav 
ing made over 100 trips over a %-mile course, care- 
fully measured and staked out upon the ice of Lake 
Bras d'Or. The machine used was the “Silver Dart.’ 
Messrs. McCurdy and Baldwin, of the A. BE. A 
formed a company to manufacture similar machines 
They have already nearly 
“Silver Dart 


have 
in Canada. completed two 
aeroplanes 
other things, Mr. 


similar to the 6d Among 


McCurdy 


rather upset the theory 


of wind gusts affecting an aeroplane in flight per 
ceptibly, by stating that in his flights in Canada he 
had passed over promontories and near hills with- 
out having his machine affected in the least. At one 


time, when flying at Hammondsport, the end of one 
wing struck a branch of a tree as big a 
and broke it off, without having the equilibrium dis- 
In view of the above, and also of the practical 
flight made 
does not probable 


machine 


$a man’s arm, 


turbed. 
demonstrations of cross-country 
by Farman and Bleriot, it 
that slight aerial disturbances will 
from following the course of the Hudson River from 
New York to Albany, and winning the Fulton Flight, 
in case the motor does not give out, 


already 
seem 


stop a 
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KAEMPER’'S DISCOVERIES IN THE MAMMOTH CAVE. were at least three different ways to this locality, be- Those in local authority at Mammoth Cave began 
DR. HORACE C. HOVE ide the one taken b Mr. Einbigler’s party, and to feel that this young man was possibly learning too 
Clippings have been received from many newspapers later by myself Then he pressed beyond the Cathe- much about the cave, and they threw discouragements 
to the effect that, because of the drought last sum dral to other domes, pits and grottoes. More than in his way. But at the suggestion of Mr. H. C. Gan- 
mer, the Echo River, the Styx, and other waters in once he came across the name of Creighton carved on ter (who formerly had been for many years local 
Mammoth Cave had dried up, manager), the controlling 
thus making possible as re ‘tiie 7 trustee, Judge Albert Covy- 
never befor great discove: ington Janin, of Washington, 
ies in regions before un INDEX D. C., gave permission for 
known This false report is Mr. Kaemper, not only to ex- 
ull the more exasperating for ‘ = plore to his heart’s content, 
the reason that rea the un ite but to go ahead and do what ' 
derground wat have been lis many have long felt should 
higher ian former ‘ " be done, namely, make a com- | 
ount of setting back of plete survey of the entire 
Green River h consequence cavern. Accordingly it was 
of a series of dams and locl done. 
built by the government in . = . & When the time arrived 





to terminate this great under- 
taking, Judge Janin did 


the interest of navigation 





All underground voyages are 


more difficult than they used me the honor to invite me, as 
to he and certain locations a veteran cave man, to visit 
once accessible are now closed Mammoth Cave, and see what 
by permanent inundation. An had been accomplished. 

example of this is Steven- }« I did so last November. | 
son's Lost River, now occlud found an honest young Ger- 


man, about twenty-three 
years of age, an admirable 
draftsman, a fearless and 
capable explorer, and one 


ed, on which Mr. F. J. Steven 


son, of Londor once sailed 





for seven hours in a boat that 


is stil! visible stranded on the 


floor of Gorin’s Dome < -“ =a choenan ready to answer any ques- 
]\ sorenea nay . ‘ 
In my frequent trips Waa — tions put to him. He told 


through Mammoth Cave last me frankly that the dimen- 





















November when the long GUIDE mae . THE sions of the cavern were too 
drought was at its height, I MAMMOTH CAVE great to warrant any gen- 
found no indications that the inieaetiae se , eral method of measurement 
cave waters had falien more 2 1 © - — Pee EN < a other than pacing, to which 
than is usual In summer, and o : ait eee he had been trained in mili- 
I had an especially delight tary service. He also said 
ful sail on the deep, limpid CEP SR at ae SS See that he had taken no baro- 
waters of Echo River, whos« Dr. Hovey’s guide map of Mammoth Cave. metric observations. He used 
marvelous arches rewarded a good surveyor’s compass 
shout and song by as wonderful reverberations as ever. the limestone rocks—a man unknown to the cave own- for taking bearings in the main cave and principal 

But it is perfectly true that remarkable explorations ers. In honor of this early and unknown explorer he branches, but relied on a pocket compass for the nar- 
have been recently made, not because of the drought, named a large room “Creighton’s Dome.” To another rower passages and crawlways. Though taking Ed- 
but by reason of the systematic, skillful work done still farther beyond he gave his sister’s name, calling ward Bishop along as his constant guide, he relied 
by Max E. Kaemper and Edward Bishop. To appre- it Gerta’s Grotto. These localities and some other dis- altogether on his owm bearings and distances for direc- 
ciate their work it must be understood that all pub- coveries are indicated on my new guide map for 1909. _ tion and never once lost his reckoning. His plan was 
lished maps of the cave, including my own, to take the Main Cave and the Long Route as 
were made under difficulties, without any gen- 4 a kind of base line, from which to branch out 





eral instrumental survey, which was allowed in every direction. In every instance he fol- 

























only in certain portions lowed any given passage to its remotest end, 
Max Kaemper, whose name must be hence- completing his sketch as he went along. Inci- 
forth identified with Kentucky's greatest cav- dentally, his guide, Edward Bishop, the grand- 


nephew of the famous Stephen Bishop, served 
as his daily teacher in conversational English, 
with a result highly to the credit of both in- 
structor and scholar. It was my earnest wish 
that the entire map thus patiently made by 
Mr. Kaemper might be given to the world. 


ern, came from Germany to America to ac- 
quaint himself with American manufactures 
and mining methods, and also to learn the 
Engiis! anguagt After six months in the 
city « Ne York he took a trip, early in 1908, 
through the South and West, in the course of 
But the management, for prudential reasons, 
courteously decline to do this at present. The 
most that they have consented to do is to let 
me publish special sketches of the routes ordi- 
narily taken by visitors, and to allow me to 
consult with Mr. Kaemper in the revision of 
my own guide map for 1909, with a few correc- 
tions and additions. Thus it still remains true 
that the latter is the best guide map extant or 
that will probably appear for some time. 


which he visited Mammoth Cave, with no 
thought of staying in its vicinity more than a 
week But his week grew into a month, and 
then into a period of eight months, during 
which his thoughts by day and night were on 
the mazes of the cavern 

In his first subterranean visits he was guided 
by my map of 1907, following whose courses 
he made his way to Hovey’s Cathedral (de 
scribed in Screntiric AMERICAN SUPPLEMENT, 


August 27th, 1907). He discovered that there (Concluded om page 390.) 
































“The Chimes” in Mammoth Cave, The Marble Temple. In “ Violet City.” 


Photograpbs copyright 1908 by Il. C. Ganter, NEW DISCOVERIES IN THE MAMMOTH CAVE, 














May 22, 1gog. 


A WONDERFUL MODEL OF THE STRASBURG CLOCK. 

In the Technological Museum of Sydney, Australia, 
is a working model of the famous Strasburg clock, 
which has been running for twenty years. The medi- 
eval original is considered one of the wonders of the 
world. Mr. Richard B. Smith conceived the idea of 
making a model of this clock. He began the task on 
January 26th, 1887, the ninety-ninth anniversary of 
the discovery of Australia, his native country, and 
completed it at the end of 1889. 

The work is all the more remarkable, because Mr. 
Smith has never seen the original Strasburg clock 
and could find no accurate description of the mechaa- 
ism. The books simply told him what functions the 
clock performed, and he set about the task of building 
a clock which would perform all the functions of the 
original and others in addition. For that reason the 
operative mechanism of Mr. Smith’s clock probably 
differs from that of the Strasburg clock ‘Every part 
of the mechanism as well as the outer case (with the 
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tries to tempt Judas, who pretends to be more faith- 
ful and bows more lowly. 

In the alcove beneath are the four ages of man. At 
the first quarter of the hour a child is seen with a 
ball in its hand. At the close of the quarter the child 
moves on, and in so doing he strikes a bell on the 
right once with his ball. At the second quarter of 
the hour a youth appears with a bow and arrow. As 
the quarter closes, the youth walks on and strikes 
the bell twice. At the third quarter a huntsman ap- 
pears who, as he passes away, strikes the bell with 
his gun three times. At the fourth quarter an old 
man appears who strikes the bell four times with 
his stick. A skeleton in the background strikes the 
bell once on the left—a death knell indicating the 
close of life. Next is seen a sphere within a semicircu- 
lar niche, which represents the moon, one half black, 
the other silvered. The sphere shows the phases of the 
moon as it revolves in 2914 days. Beneath this sphere 
Mr. Smith has introduced in his model a tidal dial 








A, Twelve apostles mechanism ; 
B, four ages of man (old man out 
of view); C, main clock movement, 
going and striking trains ; D, lunar 
and tidal train ; EF. orrery mechan- 
ism; F, annual train, driving the 
orrery : G. mean time dial ; Hy, as 
tronomical dial ; J, heathen deitics 
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years, and also Neptune, which has a period of revo- 
lution of 164 years. 
showing mean time. On each side of the dial is a 
cherub, one of whom strikes the quarters and the 
other of whom turns the hour glass. 
dial are the seven ancient deities representing the 
days of the week, Apollo (Sunday), Diana (Monday), 
Mars (Tuesday), Mercury (Wednesday), 
(Thursday), Venus (Friday), Saturn (Saturday). In 
the center of the clock at its base is the grand astro- 
nomical dial, showing the apparent 
the earth of the sun, moon, and stars from the first 
to the fifth magnitude. 
burg shows a 
sphere, 


Below the orrery is the dial 


Beneath the 


Jupiter 


motion around 


The original clock at Stras 
planisphere of the hemi 
while Mr. Smith’s dial shows the 
ern hemisphere. The dial shows the times at which 
these bodies rise, south, and set, the age of the 
moon, and its phases, the date, the time of day or 
night, and the signs of the zodiac, through which 
the sun and moon pass during the year. To the 


northern 


south 


mechanism (chariots); J, chief 
K. evele of 


sun mechanism: LL, solar time me 


cities dial mechania«m ; 


chanisem ; M, cycle of the moon: 
N, cock mecharian O, going 
train-weight; P, striking train- 


weight; R, main driving shaft 
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A one-tifth scale model of the famous Strasburg clock which performs all The principal parts of the mechanism of Mr. Smith’s model of the Strasburg 
the functions of the original clock and others besides. clock. 
A WONDERFUL MODEL OF THE STRASBURG CLOCK. 
exception of the carvings and paintings) was made by which shows the rise and fall of the tides, a feature right of this dial is shown the cycle of the sun, which 


Mr. Smith himself. 

The Strasburg case is built of marble, and stands 
sixty feet high. The case of the model is constructed 
of cedar and is twelve feet high. In the first alcove 
in the central tower the procession of the twelve 
Apostles takes place. As the clock strikes twelve an 
organ is heard playing sacred music. The doors on 
the right of the alcove are seen to open and the first 
Apostle, Andrew, appears. As he comes forth the 
doors swing open and the figure of the Saviour em- 
Andrew turns as he reaches the center and 
bows his head. The Saviour responds with a bow 
and raises his hand in salutation as each Apostle 
passes by, until the sixth Apostle—Peter—appears. 
As Peter comes forward Satan appears in a window to 
the left. He lifts his hand and tempts Peter, who 
turns his back on the Saviour. Simultaneously the 
cock on the weight tower flaps his wings and crows 
three times, in celebration of Peter’s steadfastness. 
The other apostles pass by the Saviour and bow. 
When Judas approaches, Satan appears again and 


erges. 


rot te be found in the original clock at Strasburg 
Around the niche containing the sphere is the Eng- 
lish equivalent of the German inscription: “What is 
there equal to the dawn, beautiful as the moon, radi- 
ant as the sun?” Beneath this we read: “Deus Lux 
Mea Quem Timebo.” (God is my light, whom shall I 
fear.) The dates 1838-1842, between which the old 
clock in Strasburg was reconstructed, appear between 
the Latin and English inscriptions in the center of 
the main case. Beneath the date is a grand golden 
orrery on the Copernican system. In the center of the 
orrery is a large gilded ball representing the sun, 
around which the solar system revolves. The planets 
are represented by ivory spheres. The nearest ivory 
planet to the sun, Mercury, revolves in 87 days 22 
hours. Next come Venus, revolving in 225 days, the 
earth in 365 days 5 hours 45 minutes 48 seconds, Mars 
in 687 days, Jupiter in 12 years, and Saturn in 29% 
years. Those are the six primary planets, all that 
are shown in the original clock. Mr. Smith has added 
Uranus in the model, which planet revolves in 87 


shows the position of the sun in the constellations 
every 28 years. At the end of this cycle the sun is 
in the same position ag it was in the beginning and 
in the same constellation. The central dial indicates 
solar time, and shows when the sun passes the meri- 
dian. Thus on April 15th, June 14th, August 31st, and 
December 25th it passes the meridian precisely at 
noon. At other times it varies from 16 minutes to 
noon to 15 minutes past. The next dial shows the 
which is 19 years. All the phases 
of the moon appear on the same day and date as 
they did 19 years before. To the left of the astronom- 
ical dial in the original Strasburg clock the feast and 
fast days of the church are indicated. Instead of 
these Mr. Smith’s model shows the time in some of 
the chief cities, New York, London, Dublin, Berlin 
and St. Petersburg. 

There are a number of oil paintings on the case 
Those around the orrery represent the four seasons. 
Around the astronomical dial are paintings of the 
four kings Clovis, Dagobert, Charlemagne, and Louis 


cycle of the moon 


. 
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KAEMPER’S DISCOVERIES IN THE MAMMOTH CAVE. 








if } } 
shoul } ri ( ellir t 
M 1 h ¢ estate we to t dva e ol 
the t ‘ 1 exclusive iT 
ve | Kaemper t own ¢ n Ihe 
i | t t t¢ 
’ r ' 
Tie 
ow the the part 
‘ vy f } 
\ t public tl the 
1 s v t more than the 
! ] ! re ous! pped nd that not counting 
é ¢ é ( known and located 
69 p ’ dome all 120 vertical shafts 5 
é wl , ne discovered As vet few of them 
! I ! Mammoth Cave is really a cong 
‘ hundreds o ives joined into one vast cav 
ern b breaking down of walls and floors through 
least fiv list t levels or tiers. This fact is only 
part! nd ted o h lard guide map; but in 
the new rvey t evels are shown by proper shad 
ing o As al mp the combination known 
( AY 1 i } I va wet itely surveyed 
t ’ elf I ides Black Snake Ave 
I It Aver Welcome Avenue, et making a 
total of 00 feet of passage iy from the Wooden 
Bowl R to Serpent Ha But to show all this on 
portable ould make it unwieldy. Instead of 
ttemmptin t j detail let us limit ourselves to the 
de ip t ute found “Violet City 
When Dr. R. E. Call and myself were preparing our 
manual in 189 e were anxious to work a pass 
throug! 1 ¢ | tur dow?! I the Mi n Cave 
but fa SO, we d the spot “Ultima Thul 
4 ma ‘ ‘ limestone bloc}! osed the venue 
entire! vitl exceptior f n extreme! narrow 
rawiwas whicl we had found impracticable 
Kaempe d Bishop attacked this crevice again, and 
e risk of their lives A broad slab pinned down 
Kaemper’s neck to the flo i other his back 
With difficulty he extricated himself But while there 
he heard the sound of falling water, which proved 
io h tha ? MI ' Cave cor n d he ond 
N 1 month later, on the singular theory that 
ther must b a I tion between Ultima Thule 
and Sandstone Avenue at the end of the Long Route, 
here there is also a iterfall and a tumbledown, the 
explorer ed to force their way through from the 
latter but in vain Ther the renewed their attacl 
on Ultima Thule By pa t removing many 
fragmenis of ro they finally icceeded in worming 
their wav throug! not a was expected into Sand- 
stone Avenue, but into a great oval hall 160 feet long 
120 wide ‘ ! hich no bears the appropri- 
ate name of “Kaemper's Hall.” On the left they found 


1 pit 90 feet deep, to which the name of “Bishop's 





h I ven n honor of he guide Down 
s p ( 1 al das} the waterfall the 
of hich had led them or Fifty steps to the 
right brought ¢ © a short passage opening into a 
second hall, 75 et liameter and of about equal 
height, vaulted | symmetrical arche osing in a 
beautiful cirel I é rl they named El ibeth’'s 
Dome.” fo \ C<aempe sister On the left are 
veral pits th others « pits in this 
gener loca ( I 1 tl Parrish 
Pit, for th N \. Parrish, of 
Buffalo. N. ¥ t re et unnamed. It 
is suUpDO i that they a opel to inexplored hall 
below Im the hort avenue leading nto Elizabeth's 
Dom in ire rate is now fixed as a protection against 
spoliation of the brilliant formations beyond. T 
exit fron e dome is by the Grand Portal, an arcl 
60 feet high by 50 wide, commanding one of the most 
impressive view n the underground world 
4 steep hill of loose rocks forms the natural divid 
ing. tine between t met chambers. When I 
was t last November companions, Kaemper 
! Bishop, requested me to seat myself at the top 
ef a flight of steps, while they went forward, Bishop 
ry an automobile searchlight brought in for the 





purpose, thus giving me my first view of the wonder- 


ful and fascinating region to which has been given 
the name of “Violet City.” in honor of Mrs. Violet 
Blair Janin, the fair owner of two-thirds of the Mam- 
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moth Cave estate, whereof her husband, Judge Janin, 
tl principal trustee The central portion of the 
o-called “city” is a massive formation named “Blair 
Castle from ji striking resemblance to a castle on 
of a hill. The environs are styled “Wal- 

r the fabled realm above the clouds where 





dwell the heroes and gods of old German mythology. 

Picking up our torches again, and carrying my 
bicyele acetylene lamp (to which a convenient handle 
had been affixed), we followed a natural pathway 
near the wall on the left that led us from place to 
place in Violet City We found it an immense ex- 
p e, measuring by the tape line 250 feet in length 
nd 125 feet in width, with an estimated height of 
about 100 feet—dimensions rivaled only by Wright’s 
Rotunda and the Chief City A great cave-in of sand- 
tone rocks closes the end of the chamber, which 


seems to indicate the proximity to the Sandstone Ave- 
These 


protusion ot 


nue, or a similar locality) rocks are cemented 


together by a wonderful onyx 


Stalactites and stalagmites abound throughout the 
Violet City, varying in color from the purest white 
ibaster through ever; aginable shade The upper 
central part of the | crowned by three masses 
of fluted white onyx, glistening with exquisite crys- 


from the 
feet 


with pure white 


roof hang in fine array stalactites 


eight or ten long. The right wall is decorated 


formations, and the left wall is coated 


with brown onyx. A row of beautiful stalactites of 
varying length emit musical notes when struck by 
the staff or the knuckles, and by skillful percussion 
imple airs can be played. Other attractions excite 
surprise “The Beer Mug.” a small stalagmite re- 
sembling a mug of foaming ale; the “Ripe Tomato,” 
1 rare bit of red onyx, and other odd specimens of 
natural mimicry are among these. One familiar with 


the br unt formations found in the wonderful cav 
erns of Luray might easily imagine himself in that 
Virginian f ind, instead of in the Mammoth Cave 
of Kentucky Thus far these marvelous treasures 
have been untouched | vandal fingers, such aS have 


what should have been 


de stroye d else w here 


most jealously guarded in the greatest cavern in the 
world 

In his zeal to open a passage from Violet City to the 
Sandstone Avenue, Mr. Kaemper obtained permission 
to use explosive by means of which he made consider- 
ble progress. But indications appeared that he was 


kely to burst through to the instead of into 


surface 
accordingly he desisted 
been of 


the Sandstone Avenue, and 


In either event the might have advan- 


ge An 


result 
would en- 
Main 
Long Route 
And an 
return by 


into Sandstone Avenue 


opening 


able visitors to make the circuit through the 


Cave to the Maelstrom, and return by the 


without having to retrace their steps open 


ing to the would enable them to 


surface 


ccach to the cave hotel, thus saving a tiresome tramp 
the proximity of the places 
Bishop repaired, the one to 


the other to Sandstone Avenue, agree- 


underground. To prove 
mentioned 


Violet City 


Kaemper and 
and 


ing on a fixed moment by the watch when they would 


fire revolvers, and likewise hammer on the rocks. The 


pistol shots were not audible; but the blows on the 
walls were faintly heard. By similar sound-tests it 


was determined that Wright's Rotunda is directly over 
Hall, so that it 
them by a stairway 
dentally, I that while we the Chief 
City, heard the steam cars running over- 
head along the Mammoth Cave railroad 


the Serpent would be possible to 


connect shaft. Inci- 


through a 
may say stood in 


we plainly 


It will be good news to all persons who have ever 
visited the Chief City and region beyond it, that a 
comfortable path has lately been cleared by removing 
the myriads of teetering slabs which so many 
have hitherto toiled slowly and in peril of sprained 


over 


ankles or broken bones. It will also interest the pub- 


lic to know that, instead of the two long-established 
exhibition routes, four are now marked out for show- 


ng the most accessible and attractive features of the 


cavern. Three routes are shown in the accompanying 


sketches; while the fourth and lengest one, to the 


Maelstrom and Hovey’s Cathedral, follows lines indi- 
cated on the general guide map 

The facts now offered indicate that substantial 
progress has been made toward the solution of some 


of the mysteries of the greatest of all known caverns 
Although the 


present 


long-delayed instrumental survey is at 
the hands of the trustees, it is sure to 
the is offered for 
must be, according to the terms of 
the late Dr. John Croghan. 


suggestion has been made 


only in 


mportant factor when cave 
hortly 
the will of 


A happy 


the proper time arrives 


that, whenever 
this noble estate, and a num- 
ber of adjacent caverns, along with the primeval for- 
est by which they are yet environed, and including 


some of the mighty cliffs that flank Green River. 
should be reserved, either by the State of Kentucky 
or by the United States, and be known as the Mam- 


moth Cave Park. 
+ ~ +@+ »__-—_." 
The Screntiric AMERICAN Fourth Dimension Contest, 
which closed April 1st, will be decided in June or July 
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FEEDING THE AMERICAN ARMY, 

BY B. R. WINSLOW, 
Every great general who has maneuvered a large 
fighting force has discovered the truth of Napoleon’s 
that “an stomach”; 


declaration travels on its . 
and 
that the 


stomach 


army 
to more than one has come the bitter realization 
best is the that best 
There is nothing which so completely with 


army army has the 


ers patriotism and smothers courage as the gnawing 
pain of indigestion; therefore, the feeding of an army 
has been given as much study as its equipment as a 
destroying force 

based on the cost of the 
stands far ahead of the 
fact, there 
American 


the globe. 


In the superiority of food 
American 
the 


whatever 


ration, the 
other 
parison 
that of any other 


army 
is no com- 
ration and 
The cost of 
the American army ration is nearly one hundred per 
than the and 


world; in 
the 
country on 


armies of 


between 


British ration, 


with big 


cent greater 
of the 


ments 


army none 


other countries military establish 


feeds its soldiers anywhere nearly as expen 
sively as the English government does. 
The American divided 
kinds: Garrison ration, and 
The 


regularly 


army ration is three 


ration, 


into 
field emergency 
that given soldiers at 


field 
issued to troops in the field in active campaign 


ration. garrison ration is 
that 
The 


which the 


established military posts; ration 


emergency ration is a condensed ration, in 
and valuable nutritive 
bined in the smallest bulk. In composition the garri 
son and field ration are almost identical. Each ration 
which is supposed to keep the soldier one day, 
nishing breakfast, dinner, and supper, consists of 20 
fresh beef or mutton, 12 ounces of bacon 
16 ounces of canned meat or canned fish, 14 ounces of 


best most elements are com- 


rur- 


ounces of 


dried fish or 18 ounces of pickled fish, 18 ounces of 
flour or 20 ounces of cornmeal, either 22/5 ounces of 
beans or peas or 13/5 ounces of rice or hominy, and 
either 16 ounces of potatoes or 12 4/5 ounces of pota 
toes together with 13/5 ounces of either onions or 
tomatoes, 13 ounces of dried fruit, 13/5 ounces of 
coffee, and 31/5 ounces of sugar. The ration also 
includes very small quantities of vinegar, salt, pep 
per, soap, and candles 

Nowhere except in the army can the food supply 


of 30,000 men be managed by 120 men. This can be 
done with the army on the march, changing station 
every day The unit of administration is the corps 
supposed to consist of 30,000 men. The unit of actual 


accountability, however, is the brigade. Ordinarily 


an army corps will consist of three divisions, and each 
division will have three brigades. The chief commis 
sary of the division issues his stores to each brigade 


in bulk. The brigade commissary in turn issues to 


each regimental commissary, also in bulk, and the 
regimental commissary issues to the companies. The 
rations are usually computed by the hundred, and 
are issued for ten days. A company of one hundred 
men would, therefore, be issued one thousand rations 
In the field each soldier is supposed to carry one 


regular ration and one emergency ration all the time 
The emergency ration is never eaten except in case of 


emergency, and the regular ration is issued every day 


The army ration, it will be seen, contains none of 
those things which are ordinarily considered lux- 
uries. For instance, there is no milk included in the 


ration, and the soldier must take his coffee black un- 
less he is able to purchase a can of condensed milk 
from the “sales store” with his “savings.” Congress 
has authorized the commissary department to 
on hand other articles of food that are not included in 
the regular ration. These are kept in the 
stores,” and are issued to the mess steward in return 
for “savings” from the regular rations. Out of a 
company of a hundred men, there are a number who do 
not eat all of the articles in the ration. These would 
be wasted if drawn by the mess steward; therefore, 
when the thousand rations are issued to him, he re- 
turns to the commissary that part of the various com 
ponents that he thinks will not be used. This, in the 
language of the army, is making a “saving” on the 
rations 

The value of the articles returned to the commis- 
sary is computed, and the mess steward is allowed to 
draw from the “sales stores” a sufficient quantity of 
luxuries that in the regular issue, equal to 
the value of his “saving.” The government, however, 
will not a “saving” to be made on certain arti- 
cles in the ration. Fresh meat, dried or preserved 
fish onions, apples, and 
peaches must be used; a “saving” cannot be made on 
these articles. They contain just the proper nutritive 
elements, and the quantities given are what the nor- 
mal soldier should eat 

The company fund:is another way in which the 
ration may be improved, especially at regular army 
posts. There are many sources of revenue for the 
where there is plenty of ground at the post. 
Many of the companies have vegetable gardens, and 
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ing to the company fund, or they are killed and the 
meat turned over to the mess. Where cows are kept, 
a good sum is derived from the sale of milk to the 
officers at the post. This money, which all goes into 
the company fund, is used to buy the luxuries not 
obtained in the regular issue—to “improve the issue,” 
as it is termed. 

In the field, in maneuvers or in actual warfare, it is 
difficult, and sometimes impossible, to keep the cook- 
ing outfit with the company. The rations are then 
issued to the men individually, and they are left to 
their own devices as to the methods of preparing 
them for meals. Each soldier has a mess kit, consist- 
ing of two tin plates that fasten together, a knife and 
fork, and a tin cup holding a quart. While this kit is 
welcomed as a means of preparing his food, the trooper 
finds it an additional burden, not only in the extra 
weight, but in the labor that must be expended in 
keeping the outfit clean, for they must be kept bright. 

At the post these hardships are removed. The sgol- 
diers’ meals are cooked by the company cook, who 
draws the pay of a non-commissioned officer. Every- 
thing is in the hands of the mess steward, who is 
assisted in his work by a dining-room orderly, a pri- 
vate, and the kitchen police. The kitchen police is 
a detail of two or three privates for duty about the 
kitchen. The dining-room orderly has charge of the 
dining room, and cares for the dishes after they have 
been cleaned; he keeps the pantry in order, and sets 
the table. All of the mess force, from the steward to 
the kitchen police, are excused from guard and ordi- 
nary duty. 
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The Current Supplement, 

The necessity of lightning protection arises from 
the consideration of the loss which might ensue from 
damage by lightning to buildings and other structures. 
This necessity has found expression in lightning 
arresters. In the current SUPPLEMENT, No. 1742, the 
fundamental principles of lightning arresters are ably 
discussed by David B. Rushmore in an article entitled 
“Recent Developments in Lightning Arresters.” F. E. 
Drake describes “The First American Steam Turbine,” 
which was none other than the “Bailey Jack.” “Lit- 
tle Things in the Shop that Save Time, Money, and 
Labor” is the title of an article which describes some 
amateur mechanical appliances. Herbert Chatley con- 
tributes an interesting article on the “Difficulties in 
the Construction of Aeroplanes.” For a number of 
years the German Orient Society has uninterruptedly 
carried on systematic excavations in two of the most 
important centers of the ancient Babylonian-Assyrian 
civilization. This work is interestingly explained, and 
the results summarized by Prof. Morris Jastrow. Prof. 
Edgar L. Larkin gives a clear description of what is 
known as “Doppler’s Principle” in astronomy. In an 
article by O. Bechstein the subject of “Artificial Dry- 
ing of Agricultural Products and Wastes and Its Eco- 
nomical Importance” is ably handled. Guenther 
Schmid traces the relation of chlorophyl] to light. 

— +0 or — 
Artificial Nitrogenous Fertilizers, 

The infant industries of manufacturing cyanamide 
and nitrates by electrical processes are threatening 
to destroy each other by mutual competition. A 
French writer has conceived the idea of a hydro-elec- 
tric establishment capable of producing simultane- 
ously calcium nitrate, cyanamide, and ammonium sul- 
phate. In Frank’s cyanamide process, the nitrogen 
of the air is utilized and the oxygen is wasted. In 
the Birkeland-Eyde process of producing nitrates, on 
the contrary, it is very advantageous to direct upon 
the electric are a current of air containing an abnor- 
mally large proportion of oxygen. Again, Sir Will- 
iam Ramsay has recently published experiments which 
indicate that the production of ammonia by direct 
combination of nitrogen and hydrogen may soon be- 
come commercially possible. The proposed factory, 
therefore, would include electric furnaces, apparatus 
for producing nitrogen and oxygen by means of liquid 
air, and apparatus for the electrolysis of water. The 
three gases, oxygen, nitrogen, and hydrogen, thus pro- 
duced would be utilized as follows: 

The oxygen would be mixed with the air blown 
into the Birkeland-Eyde electric furnaces for the pro- 
duction of nitrates, part of the nitrogen would go to 
form cyanamide with calcium carbide, and the rest 
of the nitrogen would be combined with the hydrogen 
to form ammonia, which could easily be converted into 
the commercially available ammonium sulphate. 
—>+- ee 

The number of boiler explosions in the United States 
in 1908 was 470. This compares with 471 in 1907, 431 
in 1906, 450 in 1905, and 391 in 1904. The number of 
persons killed by boiler explosions in 1908 was 281, 
against 300 in 1907, 235 in 1906, 383 in 1905, and 220 
in 1904. The number of persons injured; not fatally, 
in 1908 was 531, against 420 in 1907, 467 in 1906, 585 
in 1905. and 294 in 1904. The record of boiler explo- 
sions in the United States for 41 years and three 
Months. since October Ist, 1867, shows a total of 10,051, 
in wuich 10,884 persons were killed, 15,634 injured. 
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MAN’S GENEALOGICAL TREE. 


To the Editor of the ScrentTivic AMERICAN: 

Few people realize the innumerable number of links 
which bind each one of us with our forefathers. Start- 
ing from the fact that we each have four grandparents, 
eight great-grandparents, sixteen great-great-grandpar- 
ents, and so on, ten generations back, or a little more 
than three hundred years, there were 1,024 direct pro- 
genitors of each family living. Twenty generations 
would give over a million; and thirty generations, or 
about one thousand years, say from the date of the 
death of Alfred the Great, increases the total to the 
amazing figure of more than 1,094 millions. 

That is to say that each family represented on earth 
to-day had, thirty generations back, 1,094 millions of 
progenitors living at that time, that is contemporaries, 
or of the same generation; or about two-thirds of the 
total number of the computed inhabitants of the whole 
world to-day, which is estimated at about 1,500 mil- 
lions. 

The thirty-first generation would give 2,198 millions, 
and soon, doubling with each generation until a few 
generations further back, long before the 5,000 to 6,000 
years of authentic history is reached, which after all 
is but a mere fraction of the time that man has lived 
upon the earth, would yield a number for which there 
would not be standing room upon the globe; and this 
for one family only. 

Some would have to be canceled as being progenitors 
of more than one line of descent—ancestral duplicates, 
as they may be called; but this would not account for 
many, I imagine, unless people are very much more 
closely related by blood than is generally considered. 

On second thought, however, it may be that herein 
lies the solution of the difficulty. If so, it would prove 
that mankind are truly brethren—much more closely 
inbred, in a sense much more real than has been sup- 
posed. 

It should seem to be not an unreasonable assump- 
tion, in view of the figures given above, that the far- 
ther back we go, the more fully was the earth peopled, 
instead of the reverse. 

And yet historical writers—Fisher, for instance— 
put the total population of England under the Tudors 
at less than two millions. 

Can any of your readers throw any light upon this 
subject, or show where I have gone wrong in stating 
the problem, which fairly puzzles me? 

New York. A. K. VENNING. 
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A RACK AND PINION PROBLEM. 
To the Editor of the Screntiric AMERICAN: 

On page 279, issue of April 10th, 1909, Constantine 
Shuman asks the readers of the Scirentiric AMERICAN 
to send in their solutions of his problem in mechanics, 

I have found this problem very interesting, and have 
worked out a solution that I think will fill all the 
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requirements. In my solution I have the three teeth 
on the end of the rack hinged, so that if the top of 
one of the teeth on the gear wheel should happen to 
come in contact with the outer edge of the tooth on 
the end of the rack, instead of jamming the teeth the 
hinged part will swing downward, allowing the next 
tooth to engage with the rack. HERBERT STARR. 
Malden, Mass. 









SULPHATE OF COPPER AS A FUNGICIDE. 
To the Editor of the ScienTiric AMERICAN: 

I notice in a recent number of the ScrenrTiIFic 
AMERICAN a short article which says that the German 
government has failed in treating telegraph poles with 
sulphate of copper, and it seems they have abandoned 
that chemical as a fungicide. 

This article leaves the reader under the false im- 
pression that sulphate of copper is not a good fungi- 
cide. The facts are this chemical stands second in 
the long list of germicides as to its effectiveness when 
used properly. 

See volume i, p. 74, “Bacteriology,” by I. F. Smith, 
published by the Carnegie Institution of Washington 
in 1905. 

The writer treated telegraph and telephone poles 
over nine years ago with sulphate of copper. These 
poles were rotted in from one to two inches at the 
ground line. The decay was entirely stopped and the 
poles now are as good as when treated, and are still 
in use. 

By our method, we dig around the pole at the ground 
line; and place a jacket around the same extending 
below the surface about sixteen inches. The space 
between the pole and the jacket is filled with a mix- 
ture of sulphate of copper or any of the well-known 
fungicides, with sand. 

A reinforced cement is formed over the top. The 
natural moisture of the pole disselves the chemicals 
slowly, and they are absorbed by the pole, and thus 
the delicate little fungus is killed. 

These wood-destroying germs begin their ravages on 
the outside, and not from the inside of the pole. Hence 
by this method there is no need of deep penetration. 

The difficult problem has always been to prevent out- 
side germs from entering after those on the surface of 
the pole are killed. This the asbestos jacket accom- 
plishes, and in addition prevents the strength of the 
chemicals from being wasted in the surrounding soil. 

Canalboat builders on the Ohio Canal have been for 
years in the habit of placing dry salt between the ribs 
of their boats. It was taken up into the pores of the 
timber by capillary attraction and osmotic force, thus 
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poisoning the food of the fungus. Most metal salts 
and the light coal-tar products have been discarded by 
pole preservers when the brush open and closed tank 
methods have been used. This was not because they 
were not good germicides, but because they weuld 
leach out into the surrounding soil as soon as placed 
in the ground. 

The trouble with sulphate of copper is not that it is 
not a good fungicide, but it is too soluble when used 
by the brush or tank methods. One drop of a solu. 
tion of sulphate of copper will kill all the algz in a 
fish aquarium holding four gallons of water. 

Circleville, Ohio. H. P. Forsom. 
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THE “NORTH DAKOTA’S” TURBINES. 


To the Editor of the Screntiric AMERICAN: 

In the unsigned article on the “North Dakota's” 
turbines in your issue of April 17th, the statement is 
made that in the Curtis type of turbine there is no 
tendency for leakage around the outside cf the blades, 
and a comparison is made with the Parsons type, 
rather deprecating the latter. Leakage around the 
blading of any turbine is caused by a difference of 
pressure between the opposite sides of a given row 
of buckets, is it not? In the Curtis, a type of impulse 
turbine, the steam being expanded gradually through- 
out its entire course through the machine, it seems to 
me that there must be a difference in pressure be- 
tween any two points in its course of travel, and hence 
a tendency for leakage. On the other hand, I have 
heard the same claims made for the Parsons type that 
this writer makes*for the Curtis, i. e., the possibility 
of large clearances without leakage. Theoreticaliy, 
the only way to prevent the tendency to . leakage 
around the blades would be to expand the steam before 
striking the blades, as in the Rateau or De Laval, when 
there could be no difference in pressure on opposite 
sides of a bucket wheel, the action being due there to 
velocity alone. I know from my own observation that 
the smaller sizes of Curtis turbines are built with 
very small clearances, as low as 0.01 inch in some 
cases between rotor and stator. 

In view of the unofficial reports of the coal and water 





consumption of the three new test scout cruisers as . 


published, for instance, in Power for April 13th, where 
the Curtis turbine shows up rather poorly, are the 
commendatory remarks of your article referring to 
this type of turbine altogether justified? 

I trust you will not think my remarks impertinent. 
I am not an engineer—yet; but only a young man seek- 
ing information and a zealous reader of your paper. 

CHARLES H. Ror, U. 8. N. 

U. 8. S. “New Hampshire,” Guantanamo, Cuba. 

{In the Curtis type the steam is expanded in a set 
of nozzles before it impinges on each set of blades, 
and its tendency is to pass across the face of the blades 
in a general direction parallel with the axis of the tur 
bine. In the later turbines the clearance between 
blades and casing is large. In the Parsons type the 
expansion takes place within the turbine, and there- 
fore the end clearances must be as small as possible. 
We shall publish the official reports of all trials as 
soon as they are available.—Ep.] 








Marble Deposits in California, 


The principal deposits of marble in the United States 
are in Vermont, Georgia, Tennessee, and California 
ixtensive quarries are worked in Inyo County, Cali- 
fornia, and the existence of large bodies of marble in 
the desert of San Bernardino County has been known 
for some years; but until recently the deposits have 
remained untouched except at Colton, where marble is 
quarried in small quantities. At Cadiz, a station on 
the Santa Fé Railway, 240 miles to the east of Los 
Angeles, many varieties of marble of fine quality are 
found. Marble of twenty or more various colors is 
found in large quantity and there are smaller deposits 
of marble of many colors, ranging from biack to pure 
white, with red, blue of several tints, Persian gray, and 
numerous other hues. The deposits also yield a beau- 
tiful black marble with figures of sea sheils, named 
shell marble, and a black with lines of gold which is 
said to be found in no other region except on the 
banks of the river Nile. The deposits have been exam- 
ined by Prof. Stephen Bowers, a geologist, and by a 
Tennessee quarryman, who declare that the marble is 
easily worked; being strong, it can be taken out in 
blocks of any size, sawed, and polished. Six miles 
from Cadiz and two miles to the west of Black Moun 
tain is a great deposit of white marble, between 400 
and 500 feet in height. The nearest point of the Cadiz 
quarries is only one mile, and the farthest is not more 
than six miles from the railroad. The country being 
level, the haul is an easy one. Thé great amount of 
building now going on in San Francisco, Los Angeles, 
and other Californian cities assures a good market for 
marble of high quality, which hitherto has had to be 
brought from the ‘Eastern States, or from Italy, Bel 
gium, Africa, or China. 


————_ 
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The strength and flexibility of cotton yarn, used 
for weaving, can be increased by applying a dressing 
prepared as follows: 25 parts of white Java wax, 
20 parts of cottonseed oi] and 15 parts of Australian 
tallow are first saponified in such a manner as to pro- 
duce 100 parts of soap. 30 parts of glucose, 15 parts 
of soda, 10 parts of manioc flour, 5 parts of zine chlo- 
ride, and 40 parts of water are mixed without heat- 
ing. Equal parts of this solution and the soap are 
heated together, with continual stirring, to 176 deg. F. 
for two hours, and the mixture is then allowed to 
cool, the stirrer being kept in operation. 
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COL. J. J. ASTOR’S VIBRATORY DISINTEGRATOR. 


AN INGENIOUS DEVICE WHICH MANUFACTURES PRODUCER 
GAS FROM PEAT AND THE PATENT COVERING WHICH 
WILL BE GIVEN TO THE PUBLIC. 

Col. John Jacob Astor of New York city has ap- 
peared mcre than once as an inventor of practical and 
useful devices on the Patent Office records He has 
devised and patented in past years an ingenious bicycle 
brake, a novel pneumatic road improver, and an effi- 
cient marine turbine, the patent covering which last 
invention he gave to the public. Col. Astor’s latest in- 


vention is a means for practically and successfully 


utilizing as a fuel for power the vast deposits of peat 
found in this 


The ec 


country and in other parts of the world 


onomic utilization of the enormous peat bogs 


found threughout the temperate zone has been a prob 


lem baffling scientists and engineers for a great many 


reclaiming the peat bogs to make 
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sides will again contract. These vibrations of the side 
walls of the muffler cause the successive compression 
and expansion of the gas within the gas producer, and 
likewise the gas included in the pores and interstices 
of the peat. As a result, the cells and pores contained 
in the peat are disrupted, and the peat is broken up 
and disintegrated. 

To further aid in breaking up and disintegrating the 
peat and permitting of its uniform heating, the peat 
chamber B of the producer is supported from the en- 
gine frame or base ZH, so that the jarring and vibrat- 
ing of the engine frame is transmitted to the peat. 

Any suitable form of gas engine may be employed, 
but preferably one running at comparatively slow 
speed, so that the successive charges of exhaust gas 
will have time to produce the desired expansion in the 
muffler. Preferably, an air-cooled engine is employed, 
and the air utilized in cooling the engine cylinder is 
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Production of Artificial Pearls by the Oysier, 

The earliest theory of the production of pearls wag 
that they are congealed dewdrops, though no explana. 
tion was given of the manner in which the dew got 
into the shells of the oyster. Another early notion 
was that pearls are the eggs of the oyster; the diffi- 
culty connected with this view being the extreme 
paucity of pearl-bearing shells. The Chinese were the 
first to solve the problem and to find out that pearls 
are due to the irritation produced by the introduction 
of a particle of foreign matter, such as a grain of 
sand, into the shell of the oyster. This bit of irritat- 
ing matter is coated by the oyster with nacre like 
that with which the shell is lined and the result is a 
pearl. The artificial production of pearls in this man- 
ner is carried on by the Chinese and Japanese to a 
considerable extent. The shells of the bivalve are 
separated gently and a small bit of mud or a tiny 
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vibratory disintegrator which has 
vented by Col. Astor 
solve the problem of the 
of producer gas from peat, utilizes 
force of the air and gases within the 
peat to disrupt and disintegrate the latter, and to per 
mit the peat to be thoroughly and uniformly heated 
The gas generated may be supplied to an ordinary 
internal-combustion engine D, the engine muffler ( 
being placed inside the gas producer. The sides of 
this muffler are thin, so as to permit them to be dis- 


and which, it is believed, 


commercial manufacture 
the expansive 


very porous 


tended and drawn inwardly upon variations in the 
pressure within the muffler. The edges of the muffler 
may be fluted, corrugated, or accordion plaited, to 


facilitate this relative movement of the opposite sides, 
and one end of the muffler is connected to the exhaust 
The gas escaping from the engine cylinder after 
each explosion in the latter tends to expand the muffler, 
and as the exhaust gas escapes from the muffler, the 


pipe 


their homes, and give them a very valuable fertilizer 
for their impoverished soil as a by-product in the peat 
residue 

Col, Astor is now erecting a peat-fuel producer-gas 
plant at his country place at Rhinecliff on the Hudson, 
in which the vibratory disintegrator will be given a 
practical test. The plant, of about 150 horse-power, 
is to run a stone crusher; and if the peat yields its 
gas, as it is confidently believed it will, it will mean 
an engineering advance that may have very far-reach- 
ing results 

The patent application is now pending, and on its 
being allowed, Col. Astor intends to present it to the 
public, in the hope that it may be of wide general use. 

a 

The Museum of Safety and Sanitation has an- 
nounced that the United States Steel Corporation has 
organized a safety committee, consisting of twenty 
experts, whose business will be to examine their vari- 
ous plants, with a view to making suggestions for 
safeguarding machines or processes. Last year, ac- 
cording to their reports, the corporation spent $55,000 
in following the recommendations of this committee. 


on in a strictly normal, natural manner. So it is 
hard to find a quite exact name for the product. 
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Expansion Bolt, 





A Novel 

Expansion boits are made in many styles and sizes. 
They are used whenever an object is to be fastened to 
brick, stone, marble, concrete, tile, or slate. Theye 
are made in every conceivable size—from % inch to 
2 inches in diameter—for use with wood screws, 
machine screws, lag screws, and machine bolts. A 
rather novel expansion screw recently introduced con- 
sists of two parts—one an ordinary screw proper, and 
the other an expansion sleeve of lead composition. 
After the hole is drilled, the expansion sleeve is in- 
serted and the screw thrust into the sleeve. As the 
screw is turned in with the screwdriver, the inner end 
of the expansion sleeve expands, and buries itself 
firmly into the material. 

A similar principle is adopted in a two-piece lag 
screw, which is used in large quantities by the govern 


ment. This particular lag screw is designed for use 
with all coach or lag screws from 5/32 inch to 1/32 


inch in diameter. 
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THE SIGAFOOS TUNNEL MACHINE. 
BY ROWLAND ASHFORD PHILLIPS. 

Like the poor, new ideas for tunneling through rock 
and doing away with drilling and powder and danger- 
ous blasting, are forever with us. Since 1853 there 
have been no less than sixty-nine patents ‘granted on 
tunneling machines, and of this number but three have 
progressed beyond the blue-print stage. One was con- 
structed and used with some slight success in the East, 
but owing to lack 
of funds or dis- 
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the aid of springs instead of force of gravity. The 
entire fore part of the machine revolves as it cuts, 
thus cutting a full, clean bore, all the muck being 
flushed from the tunnel by means of a 3-inch stream 
of water, carried directly through the machine under 
40 pounds pressure, and fed through ten small nozzles, 
each of which sends a stream beside each crushing 
head. This constant revolution of the machine is its 
strong point, the body being run on a series of “foot” 
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pulverizing the rock instead ef cutting it—are 2 feet 
in diameter, the face of each being composed of a 
series of blunt teeth. These heads revolve about the 
axis of the machine as they strike, thus producing a 
grinding motion to the surface of the breast In this 
one respect alone the rotary differs from ali its com 
petitors, and in doing-so proves the wisdom of tie 
method. Mr. Sigafoos has always maintained that a 
sharp or edged tool is worthless in tunnel work 
With an &-inch 
drop these heads 





putes among its 
builders, all prog- 
ress was stopped. 
The second was 
built in Colo- 
rado, and at the 
present time is 
installed in a 
tunnel near Boul- 
der This ma- 
chine does’ the 
work claimed for 
it, but the cutting 
is very irregular, 
numerous break- 
downs are con- 
stantly happen- 
ing, and in the 
course of over six 
months the ma- 
chine has pene- 
trated but a few 
hundred feet 

The third ma- 
chine, here illus- 
trated, was in- 
vented by Mr. 
Sigafcos, of Den- 
ver, long associ- 
ated *with many 
eastern manufac- 
turers until of 
late, when he 
turned his mind 
and labor toward 








strike a blow of 
4,000 pounds, two 
hundred times a 
minute. This 
means that a to 
tal of 8.000.900 
pounds is ex- 
pended against 
the breast of the 
tunnel every six- 
ty seconds. It is 
claimed that if 
each head pene- 
trates but the 
thickness of a 
sheet of common 
writing paper at 
a blow, it will 
cut in at the rate 
of an inch a min- 
ute, 

In fact the 
harder and more 
stubborn the 


the more easily 
the machine will 
do the work: and 
it is doubt 
ful if it would 
work at all in 
soft dirt or « 

The inventor pur- 
posely accepted 
this Georgetown 


contract because 








western mining 
fields. Mr. Siga- 
foos built his 
first model three years ago, and until the present day 
it is on exhibition in his offices. Even this little 
working model, barely two feet long, has eaten through 
solid granite quite as easily and determinedly as a 
hungry earthworm. 

Early in January of this year the first regular-sized 
machine was constructed in the East and shipped com- 
plete to Georgetown, Col., where the first contract was 
let and its behavior eagerly watched. The utmost 
secrecy was observed for the first trial, and the au- 
thor was extremely fortunate in being allowed to wit- 
ness the test. In every instance the rotary proved its 
value, and came up to the highest expectations. Mr. 
Sigafoos stands ready to take contracts with his ma- 
chine, in any and all rock, and will guarantee to cut 
five feet an hour, twenty-four hours a day. 

The machine complete, ready for work, weighs 29 
tons, and its length is slightly in excess of 18 feet. 
This huge frame holds ten crushing heads, as the 
Photograph shows, each carried on a 4-inch horizoutal 
shaft and working on the same principle as a stamp 
mill, with the exception that the blows are given with 


wheels, thirty-two in all. The axles of these wheels— 
they are set in pairs—are arranged so they may be 
set at will, preventing the wheels from tracking. A 
simple twist sets them at an angle, and thus the whole 
machine moves forward or backward not unlike a huge 
screw. 

The ends of the cutter shafts carry tappets, which, 
as they revolve, are acted upon by a 5-foot cam. This 
draws back the tappets and releases them. In relation 
to the hardness of the rock these blows can be regu- 
lated, and the drop varied from 4 to 12 inches by sub- 
stituting other sized cams. 

Of these monster crushing heads there are ten, eight 
on the outside of the revolving front and two in the 
center. The cam has a long, barrel-like hub, which 
permits the center shafts being brought back without 
interfering with the others. Diametrically opposite 
cutters strike at the same time. The springs which 
lend the force to the blows are 5 feet long, 6 inches in 
diameter, and composed of a specially chilled inch 
steel. These cutting or crushing heads, as they should 
be called—for the machine works on the principle of 


of the nature of 


Front end view of tunneling machine showing cutting heads. the rock, it being 


long acknow 
edged the hardest in the State. The photograph, show- 
ing a 3-foot penetration, will in a measure give a good 
idea of the rock formation. 

Should accidents occur, as they will in any machine, 
all that is necessary is to reverse the axles on the 
“feet” wheels, and the entire rotary will back itself 
out a sufficient distance to allow the men to ciimb 
through the framework—manholes are provided for 
this purpose—gain the space between the crushing 
heads and the tunnel breast, and set matters right 
Here again the Sigafoos machine differs from t 
others, and is the only one in which the whole machin 
does not need to be backed completely out of the drift 
in order to replace or repair the parts. 

The rotary is operated by a 150-horse-power motor 
although one of 60 horse-power is sufficient to keep i 
running once it is in motion. This motor is mounté 


on the machine, on a sort of car, the engineer riding 
along with it, and controlling all movements wit a 
single lever. 

The time and money to be saved by this practical 


invention are inestimable. For it must be remembered 




















The machine set up to start a tun) Into a hillside. 


THE SIGAFOOS TUNNEL MACHINE. 


Face of tunnel as punched out by the machine. 
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i} timbering will be needed. as the ma INJURY TO THE TURBINES OF THE SCOUT “SALEM.” The methods of converting the nitrous vapors into 
chine te the smoothly as dressed marble, rhe | S. scout cruiser “Salem” has been sent to commercial forms have been the object of careful re 
nstead of al e then . lone h powder the builders, the Fore River Shipbuilding Company, search and, although the processes are protected by 

Phen. ¢ now de , fuse are done awa vit! for an examination of the main propelling turbines, patents, their details are kept secret. The gases pasg 

be needed And which are of the Curtis marine type During the re- from the furnaces into oxidation towers, where the 

e importance, the wor 3 a cent competitive trials the starboard turbine, although nitric oxide is converted into peroxide, and thence 

yupl thout the ust dangs there was no difficulty in its operation, ran conside! into granite towers 66 feet high and 320 feet in sec- 
A pract ( ‘ tere ‘ nd e it bly ywwer than the port, with the same steam sup- tional area, where the nitrogen peroxide meets a finely 

ent himse in the ordir tunne | thu ndicating that some internal derangement divided stream of water. The result is the formation 

} é I had o ed of a 25 per cent solution of nitrie acid. 

ond ns t about When it wa ypened, it was discovered that some The gas which is discharged from these towers still 
ou Wages alor mount foreign body had become caught in the fifth stage be- contains one-fifth of the nitrogen peroxide Most of 
ind timberi: vil tween the nozzles and first row of buckets; which this is reclaimed by washing the gas in wooden 
, , rit Against tl the id bent over the edges of the buckets so as to com- towers with a solution of lime, sodium carbonate, or 
two men ea ul pletely prevent any steam passing through them, and potassium carbonate. The gas discharged from these 
ot 1 total cost in wages of id broken about one-quarter of the nozzle division towers contains less than 5 per cent of the oxides of 
parison in these two ate The foreign body which caused this has not nitrogen formed and this loss is continually being di- 
‘ yet been found, but a loose %-inch nut was found in minished by improvements in the process 

| ive t light tunneling ma ‘ ure the fifth stage, lying in the bottom of the casing The dilute nitric acid of the granite towers is neu- 

! S$; and in spite of the fact which did not, however, become caught in the moving tralized with coarsely broken limestone. The result- 
t} ‘ ! ! parts ing solution of calcium nitrate is evaporated by the 

Examination of the port turbine disclosed a service waste heat of the furnaces. The nitrate is ground and 

olt nches long, which was not a part of the ma sifted for agricultural use, but is delivered to chemical 

machine ine, lying in the first stage against the nozzle open factories in cakes. The liquid of the wooden towers 

gs leading to the second stage. The damage don yields, on evaporation, both nitrate and nitrite of 

e case in boring a ng tunne here was comparatively sligh soda (if soda is the alkali employed) Schloesing has 

pa t é intered, the muck washed out The rotors of both machines were also found to have invented a method of converting the oxides of nitro- 

! the er be run onto a large concentrating moved axially so as to allow the moving buckets to rub gen produced in the furnace directly and entirely into 
tab! bore separation made then against the stationary guide blades, with the result nitrates, no nitrites being formed 

I there. a saved that in the first and second stages, where the axial Synthetic nitric acid is almost absolutely pure and 

| ed s work to starting learances are least, the guide blades were worn on consequently very valuable for many uses, especially 

grou! it can easily be the edges; but no blade stripping occurred As in in the manufacture of fireworks, for the impurities of 

t iny distance, and lowered into commercial nitric acid often produce chemical changes 

fa t t up in a drift ready for worl which cause serious accidents. 
\ nt t ten of these 8-foot machines are The most important product of the Norwegian fac- 
State of Colorado alone tories is calcium nitrate, which is a far more effi 

While t 1 nine | be sufficient for ord cient nitrogenous fertilizer than Chile saltpeter ut 

ry ' nd ution work, ot! . the Norwegian product is not likely to lower the cost 
tra , such as road tunne vill of nitrogenous fertilizers, for the demand is steadily 

nal use a larger machine his increasing; and while 1,800,000 tons of Chile saltpeter 
nger than the former one, with and 800,000 tons of ammonia sulphate are produced 
t ty-+ l ng heads instead of ten, and cutting annually, the production of Norwegian nitrate is now 

only 25,000 tons and is not expected to exceed 125,000 

It not | ul s to state that the famous Moffat tons in 1911, or 200,000 tons in 1913 
road i bal ise these large rotari« n cutting : iat 
its i firough the mountains In places 
f ; oad a nds and descends 1 11 Portions of tarbine damaged by foreign body. Wealth of the People of the United States, 

: ' ‘a Sgprtemey ei’ aed Heretofore no estimates have been possible concern 
‘ ; , iets tes tine Goad cate ing the value of property in the United States at the 
paNy , eis aiadonetaen’ te beginning of the Constitutional government It is, 
er aeeD wut however, feasible to roughly compute all wealth upon 
; rem but the basis of the number of dwellings computed in this 
nage $ aes hiiiis' al sah dated t report as representing the number of farms or proper- 
, oe ties having an average value. A reasonably accurate 
ca - 2 8 ae a ~* estimate of the value of slaves is also available. The 
put \ Sul s that formerly total value of all property in the Republic at the period 
an ies ag gh EAP aia” ae qpenapenrer of the First Census was probably not less than $500, 
tage Sicitelealtin ‘is tei itches be, cndieieel 000,000 and not more than $700,000,000. The standards 
quantitt a SAT Set tia aindeabeiee wien of value at that time were much less than they are 
=p tere 5 cteee of thn Ancntin wit te wine te now Hence, in terms of present values, it is probable 
THER ae that all property in 1790 was worth approximately one 
i ots in: th eiaaliaaatald billion to one billion and a quarter dollars. The total 
Se Glentess may well be cenaidered per capita wealth in 179¢ was about $171—in New 
eeainaten te ahuine ee thie tasedinee Setar England, $138; in the Middle States, $145; in the 
; ’ 7 South, $217; but on the basis of present money tables 

unne : Buckets in the front row bent over by contact with these figures should at least be doubled. 

ee : obstruction, completely closing steam passages. sieisscaiarcacncapaiaiace till iadtila aoe 

aticiapeintinaihsa: aeapbetantalaraagpe INJURIES TO THE BLADES OF THE “SALEM'S” A European Zine Trust, 

At t r Census the marshal for the State of TURBINES. The zine producers of Germany, Belgium, and 
Maseachusetts returned the number of dwellings i France, with the exception of the Giesche firm, which 
that State t was not required by the federal govern these stages the guide blades cover only a small part controls only one-fifth of the Silesian product and 

such a return made for any other Stat of the circumference, practically all the wear occurred cannot become a formidable competitor, have united 

Upon bulatir the returns for Massachusett t on them and very little on the moving buckets. All to form a syndicate, which the five great English es- 
appear that the average number of families to a blading was found to be entirely free from any erosion tablishments will be invited to join. No attention has 

welling was 1.2, and that the county averages varied due to the action of the steam, and the surfaces were been given to American producers, as little American 
but littl This fact, taken in connection with the as smooth as when first installed. zinc is exported. The syndicate will control an an- 
prevalence of agriculture at that period and the pra This shows that the Curtis type of construction has nuai output of half a million tons of zine In the 
al non-existence of towns of large size, suggests the a remarkable ability to withstand abuse and still re- provisional agreement, which is to remain in force 
ropriety ¢ p to the remainder of the country main in operative condition; as even in this condition until January 1, 1911, the output of each of the firms 
the average number of fal es to dwellings actually the vessel made 24% knots for twenty-four hours, and is determined, and it is stipulated that the produc- 
reported M husett By so doing, 454,309 re for the first eight hours made 25 knots, while the con- tion shall be diminished whenever large stocks have 
uits a ' ' igs in the United tract speed required 24 knots for four hours. Also accumulated or the market price falls below 19 pounds 
States in 179 the operation of the turbine was perfect, and except sterling per ton, and increased when this price is ex- 

At ‘ é e! num de I I s per dwell for the drop in revolutions, it would not have been ceeded. 
n Massachusetts re S the terest fact that known that any internal damage had occurred . ———_—>-+8+—__—. — 

ihe average was higher in 1790 that ' Phe rhe damage is being repaired, and is expected to be A firm of patent swindlers, operating in this city 
average at the later census is higher ' :, finished in thirty days from the vessel’s arrival at the under the name of Walsh Brothers & Co., has recently 
doubtless due to apartment houses and ten rt yard been found guilty of using the mails to defraud. The 
smaller general average in 1900, which Is contrary t ae as firm posed as an agency for soliciting patents, and 
what might be expected, probably reflected the influ Present Condition of the Norwegian Nitrate Industry. those who answered the advertisement were confiden 
ence of the smaller size of family The Birkeland-Eyde electric furnace, which is em- tially informed that John T. Sherlock, one of the mem- 
> + e+e ployed in Norway for the synthesis of nitrates, is dis- bers of the firm, possessed a special influence with the 

By a recent act of Congress the office of First As- tinguished from other electric furnaces by its strength, Patent Department, which gave him an advantage over 
sist Commissioner of Petents was created Cor capacit ind durability. The water-cooled tubes of other agencies. The inventor was thus induced to pay 
nelius (. Billings of Brattleboro, Vt.. who is now As copper which form the electrodes have an average life a registration fee,.and the only return he received 

tant Commissioner of Patents. has been nominated of 1,000 hour In addition to the magnetic deflection for his money was a small cut of his invention. BY 
for promotion to the new office, and Frederick A. Ten- of the arc, there are ingenious devices for controlling this method the firm managed to take in from $500 to 
nant of Ripley. N. Y.. who is now an examiner in the the entering and issuing gases. The details of these $1,000 per week. Sherlock has been sentenced to serve 
Pater Office, has been nominated to take his place devices are not published, but it is known that they a term of two years in the Atlanta Federal prison and 
The Senat has just confirmed t! nominations. and diminish the time during which the oxides of nitroge) pay a fine of $500, while John Walsh, another mem 
on July tet. when the new law go nto effect, the formed in the arc are exposed to the temperature of bers of the firm. must serve eight months in the pent 
changes will be made dissociation, and thus greatly increase production. tentiary and pay a fine of $100. 
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THE FLYING GURNARDS, 
BY CHARLES FPF, HOLDER, 

When one approaches the Strait of Florida, and 
even before, against the Gulf Stream, he begins to see 
the clear blue water dotted with the green weed called 
gulf weed, the growth which, in the great vortex to 
the east and south, forms the so-called Sargasso Sea. 
The writer has seen patches of this weed covering 
acres of the Gulf near the Florida keys, the vast 
masses forming homes for many strange and interest- 
ing animals ranging from fishes down to barnacles, 
nearly all so singularly colored as to resem- 
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is often of great interest, as when a school is found, 
and it is surrounded by the big net, the fliers go into 
the air by hundreds, presenting a most animated pic- 
ture; the blacks shouting and laughing, and dodging 
the hard-headed fishes, which dash over the nets, 
sometimes hitting the natives. The net is either 
hauled upon the beach, or upon fhe various boats, 
which are filled to the brim with gorgeous fishes. 
Moseley, the naturalist of the “Challenger,” tells an 
interesting story regarding his experiences with this 
fish. He was fishing for some larger game when he 


395 


that the fable of the tarantella dance is based on ob 
servations of the convulsions following the bite of this 
spider, which have been embroidered upon by the vivid 
southern imagination. Latrodectus mactans is one 
of the commonest neotropical species, but it is found 
as far north as New Hampshire and to the south as 
far as Patagonia. 
half of an inch long, of a uniform shiny black color. 
The ventrum is just as black, but there is always a 
bright red spot on the abdomen, by which the species 
may be at once recognized. (Fig. 2.) The male is 

much smaller and harmless, since it cannot 


The female is only one-third to one- 





ble almost perfectly the weed itself. 

The sargassum is often broken up into 
leads, rivers, and streams, as it were, and 
in which will be found many interesting 
fishes which seem to seek protection here. 
Among them is a flying gurnard of great 
interest and beauty, shown in the accom- 
panying photograph from life. 

The fishes are veritable knights of tie 
fin; are armored cap-a-pie, the head covered 
by a bony cap from which several spines 
turn backward. The side or pectoral fins 
are large and winglike, the rays connected 
by webs presenting an extraordinary sur 
face, and seemingly having all the attributes 
of a wing. They are beautifully colored as 
well, and a marked contrast to the ordi- 
nary fiying fish, which is usually a pure 
silver below and green or blue above; but 
the flying gurnard is a resplendent creature 
ablaze with tint and color. 








bite through the human skin. The spider 
makes its loose web under stones, is of siug- 
gish nature and of nocturnal habits. 

For a long time nothing definite was 
known about the poison of Latrodectus, but 
grewsome stories of the sufferings caused by 
the bite were told, and occasionally authen 
tic cases of sickness and even death were 
recorded in the old and new world. In 1901 
Prof. R. Kobert of Rostock published his 
research on the subject. His method con- 
sisted in extracting the poison by means of 
a salt solution, and injecting it into the 
blood system of an animal. In this way he 
found that the extract from a single spider 
would suffice to kil! a thousand cats. 

In 1899 an expedition under the auspices 
of the Russian Department of Agriculture 
started for the South Russian steppes, and 
spent several years in the study of the 
Latrodectus Karakurt. Mr. Rossikov, whe 








The adult gurnard is about twelve inches 
long, and I have more than once dodged it 
as it came flying along the surface. There 
is a marked variation in color. 1 have 
seen them in a vestment of deepest blue; again a crim- 
son, or a combination of both. The wings are often 
olive green in color, but I have seen them a deep 
scintillating blue, and often they are green splashed 
with spots of vivid blue, almost iridescent. The tail 
is sometimes tinted a pale violet. Such a radiant 
creature, flashing like a gem in the blazing sunlight, 
not one, but a dozen, or twenty dashing over the sur- 
face, appeals to observers in different ways. The lay- 
man who has never seen them before admires the 
brilliant display, the fish appearing like some dazzling 
insect as it dashes through the air; and in nine cases 
out of ten the observer will be willing to take affidavit 
that the fish is flying, as the fins or wings appear to 
flutter; but the fact is that the flying gurnard is an 
animated aeroplane. It dashes out of the water at full 
speed, spreads its wings and soars, not flies, the rush 
through the air causing the weblike wings to flutter, 
giving the impression that the animal is moving by 
the beating of its wings. 

The gurnard, at least so far as my observation goes, 
cannot fly as far as the California flying fish, which 
covers an eighth of a mile with ease, yet I have seen 
a gurnard sail out of sight, have 


FLYING GURNARD. 


Light spots are blue; dark areas are olive green. 


had a strike, and a flying gurnard dashed into the afr, 
firmly hooked, to the amazement of the angler who, 
doubtless, never before played a fish in the air. 

The flying gurnards, at least those observed by me, 
are surface fishes, preferring to live where they can 
leap into the air and soar away from their enemies. 
It is somewhat singular that inventors who are experi- 
menting with airships do not study the flying fish, 


which is an ideal model, the most perfect soaring ma: 


chine ever seen or likely to be seen. The pose of the 
flying fish in “soaring” is never pictured properly in 
books. Engravings usually show them parallel to the 
water, but they stand in their relation to the water 
at an angle of about forty-five degrees, the tail hang- 
ing down. When the speed is great the angle is more 
acute, and vice versa. If an airship could be built on 
the plan of the flying fish, it would be an instantaneous 
success, 
>+ & +o 


LATRODECTUS—THE, POISONOUS SPIDER. 
BY ALEXANDER PETRUNKEVITCH, PH.D., HONORARY CURATOR FOR 
ARACHNIDA AT THE AMERICAN MUSEUM OF NATURAL HISTORY, 


All spiders have a pair of poison glands situated in 








seen it pass over a boat four or 
five feet from the water, and the 
fish is often blown aboard vessels, 


in several instances men being 


knocked down by it. In one in- oa 


stance known to me, a schooner 
was plying between some of the 
keys of the outer reef, but one man 
being on deck. The men below / 
noticed that the vessel was up in 
the wind, and ran on deck to find 
their companion senseless from a 
wound between the eyes; a gurnard 
hear by on the deck was the ex- 
planation. The head of the fish is 
a most formidable weapon of of- 
fense as a projectile, being as hard 
as a stone, and reaching backward 
from it are four long, sharp spines, 
which have all the appearance of 
barbs to this living arrow. The 
head is blunt, rising almost direct- 
ly from the mouth, altogether giv- 
ing the gurnard a pugnacious ap- 
pearance. 





was at the head of the expedition, gives a 

detailed account of the results of their in- 
vestigations (printed in 1904). He also de- 

scribes the effect of the bite on one of the 

members of the expedition, a Kirgiz interpreter. Like 
other species of Latrodectus, Karakurt does not show 
much inclination to attack, and prefers to run away 
After a month of unsuccessful attempts to induce the 
spider to bite him, Mr. Sczerbina, a member of the 
expedition, came to the conclusion that the spider is 
harmless, and decided to take photographs to prove 
his assertion. Six spiders were placed on the de 
nuded breast of a man, while Mr. Sczerbina pro- 
ceeded with the photographing. In the midst of thie 
occupation one of the spiders ran down the arm of 
the interpreter, and bit him a little above the hand 
articulation. A moment later terrible pain began to 
spread from the arm through the entire body of the 
victim. No swelling of the arm ensued, but inside 
of five minutes the pain became intolerable. The pa 
tient was trembling all over his body, the eyes were 
dull, the face had an expression of terror. Half an 
hour later convulsions and cramps set in accompanied 
by vomiting, oppressed respiration, and cold sweat 
At times the patient became unconscious, and again 
cried out with pain. The doctor arrived one hour 
after the accident. The cramps continued for neariy 
six hours. Only on the evening of 














the following day was the patient 
strong enough to be removed to a 
hospital. Three weeks later he was 
dismissed apparently well, but still 
suffering from extreme weakness 
and constant cold perspiration on 
the forehead and breast. 

Other experiments have been 
made since then by different inves 
tigators. They all show that the 
poison of Latrodectus acts as a 
hemelysine, i. e., destroys the red 
blood corpuscles and coagulates the 
fibrin. Unlike the poison of bees 
wasps, scorpions, and tarantulas. it 
has no local effect, but affects rapid 
ly the whole organism. This ex 
treme rapidity (all symptoms are 
in full swing in less than five min- 
utes) preciudes in the opinion of 
some medical authorities any other 
but symptomatic treatment It 
was, however, found that the in- 
jection of hypochlorite of lime— 
CaOCl,—has a very beneficial effect, 








In rowing my boat through the 
sargassum at times these beautiful 
fishes would be seen rising all 
about; sometimes landing in the 
blue lanes, again dropping upon the 
Mass of weed to struggle laboriously off into their 
native element, disturbing various stolid fishes known 
as Antennarius, often found lying prone, so simulat- 
ing the weed that it was impossible to distinguish 
them from it. 

In parts of the Barbados these fishes are highly 
esteemed, just as the sculpin, which is scorned in New 
England, is considered one of the best of edible fishes 
in California. The natives down in the Caribbean 
Sea round up the flying gurnards of that region in 
Beat seines and take them by thousands, The sight 


Fig. 1.—Fang of the Latrodectus, showing poison Fig. 2. 
duct by red spot on ventrum, 


LATRODECTUS--THE POISONOUS SPIDER. 


the cephalothorax, and opening by means of a nar- 
row duct near the tip of each fang. (Fig. 1.) Nothing, 
however, could be more erroneous than to suppose that 
all spiders are poisonous to man. On the contrary, with 
the exception of the large Tarantula (Therophosida) 
there is only one genus all the species of which 
are extremely poisonous. The name of this genus is 
Latrodectus, and it has its representatives in all warm 
countries. The bite of the Latrodectus tredecimgut- 
tatus, or the so-called “Malmignatta,” has always been 
dreaded by the population of Italy, and it is probable 


Female Latrodectus, identified 


and sometimes saves the lives of 
camels, which otherwise succumb 
not seldom to the poison of the 
spider. Still more recently Mr 
Sezerbina has produced an anti 
toxic serum from the blood of camels, which when 
injected not later than twenty hours after the bite 
greatly relieves the pain, and promises to be of very 
great use. That a good remedy is necessary is shown 
by the fact given by Rossikov, that in 1905, 1,000 
persons were bitten in south Russia, ten per cent of 
whom, or 100 persons, died. In 1896 394 persons were 
bitten in one district of the Russian Central Asiatic 
possessions, and 11 of them died. In the same locality 
during the same year 738 camels were bitten, result 
ing in 276 deaths, and 192 horses with 39 deaths, 
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s H Haw I ade r ites . ceee 11 G. E. Burtscher 921,079 
t J. &F Marsolais 136 heater, J Mracek oe 920,982 
, 7 r. L. Thatcher 2 921,48 ling instrument, F. Sheppard 21,47 
t ! and t backwate .. S. Crawf 21,51 J. A. Slater 
t w ! Ww. O. White 21,194 wheel, T. I McConnaughey 
ect root canal filling, I R 4. R. Clarksor 
a ! wit r 121.015 is into gas or vapx method of 
x i macl A iccom ( Smith ‘ 2 | ind apparatus for nverting iid, E 
‘ - 5 G chmidt & Weber, reissue 12,9 jenham . 
0 . 2 a — g apparatus, G Donnel 120,931 I I Abtmeyer 
SANITARY MILK AND CREAM SAVING rack, rug, G. J. Kepke 920,962 | manufacture of hol 
, ; : M ng cover for receptacles, sample | . “* ‘ 
vit c. ¢ s gfleld ASS M. Cleveland .. ; 921,591 . 
t i ‘ ] tion system, B. Frankenfield 21,392 | I E. Ludde 
‘ , machine z. V. Sutherland Instru s As r support for fragile, H 
, — $21,178, 921,179 Y. Norwood ‘ 
g s and mugs volving. J. Wendler 1 Instruments, indicating means for, Davis & 
- =: ieee p. J. W. Moran MacGahan : 
“ = * p and holder, combined, J M Internal combustion engine ( Ww Weiss 
ling t milk car d er 921,020 | Internal combustion engine, Peache & Rob 
{ t in fr clear 1djustable track for sl Is | ns ; ee ° 
1 in a clean 1 921.440 | Ir able, J. Scheibner .. 
machine, ( Chambers, J It perpetual, E. C. Albree 
921,202, 921.361 Ironing machine Ww R. Hager .. 
Oo. Baur 21.345 | Ironing machine, Y Kawakami 
Of General Interest. ard sanitary attachment I I 11 ng machine, B A Metcalf 
921.192 | Jacquard connection, W R. Scott 
BAG-FASTENER L. Ka ' New York venting syste J. L. Donat »1.002 | Jewelry fastener, N. Lieberfreund 
5 l ted § ¥ t 12 J » j > 
N : : and excavat Ww A Huelsd 921,252 | Justifying mechanism, B. | Bel 
bag b \ I E Ww Str 92 TK ‘ J Ss Minior 
; the 
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PHOTOGRAPHI PRESSTURI PRINTING 
' Mi ! ‘ j 1 7 HW D ack, | I Germle 
FRAM : =. Porcnem ulker, A. M. Starr 
if I \ I ! England Ar making mechanism, B. F. Bellows 
1 : . r ded cor apparatus, J. I Agler 
. » A. Wise ‘ 
, bad th k plate and M. Goldstein . : 
i direct £ signal and | switch, com 
k Pack <e 
rt ' led ning a 921.566 | Loom sh 8. A. Dudley 
. Pures ‘ d f+ achine, A. E. Muth 921,438 | Lubricating cup for steam chests, et« I 
a ‘ : P ract , 7. M. & M. R an 921.004 Carrick e ° 
! ick pla I 5 pump tis for use in hydrauli Lubricating system, H. N. Link 
F i +} back | t f ti A i eatcher, 8S. C. Hovey 
, . sha a and after ex é attachment \ I - hae and deliverer J V 
. ! r from the frame the pump r. Norgell zg tching ad delivering appa 
ral ransferred to another fram«e Car I I H. Stage Envelop feeding mechanism, R B Var ratus, O. & E. W hannell 
tra rred : : — ‘ : f« I ( N ble Dyke < P |} Mail bag eceiving 3 delivering apy 
=|Car fender, rubber roller, W. M. Valletic Eraser FW Pump rey mate, So {Gardner 921,226 
‘ ‘ king device, dump, (¢ H. Doty et al xpansion bolt K. 1itner ail bags frotr pe 
Legal Notices ‘ ine G. L. Bell ; Ext her, J. D. White for delivering 921,254 
Car sheathing, H. U. Morton I ne, J. E. McIntire Mail delivering 
‘ lerf ' ( H. Howard d recorder, W I. Obmer ral ¥ » seen . 921,504 
wae ( el ating system, D. I. Cooke A. T. Maenche Manure spreader, Wilson & Lee 921,045 
Ca wheels, means for lubricating fla A. Bowser 920,908 | Manure spreader, O. J. Grundy 921 103 
f 1 Regenold ilve: device f M I Match box holder, I Paden 921 445 
Cars, automatic coupling and c+ 921.23 Mat delivery apparatus, W H. Morris 921,617 
4 | Matrix distributing mechanism, B. F, Rel 
' Tharp ws l os aa . 
use atrix drying press Ss sentley 
INVENTORS are invited to communicate with 8 Mattress, wire, C. J. Witzel 
Munn & Co., 361 Broadway, \ew York, vr rer Hqusd, = : 1 — mi 
@25 F Street, Washington, D. C., in regard rikis | ~ pepe aS reat cepa a — R. siamese ‘ 
securing valid patent protection for their ine mattis g. Nelder & e electrical, J. H. Zimmermann 
ventions. Trade-Marks and Copyrights re Measuring tt weight and other qualities 
registered. Design Patents and Foreign Carriage attachment, P. Felix mak of a material, G. C, Chaney ‘ 
mr a : ad Carving machine work holder, H. ¢ Meat tenderer, King & Rubert 
Patents secure: Carving machines. feed mechanism f Mechanical movement, D. ©. Makean 
We undertake all Patent, Trade-Mark and tomat M. de Tamble }| Mechanical movement, A. Sears 
Cepyright Practice, both before the Patent Case See Card case were working rolls, W. J Williams 
Office and the Courts. and we bave special facili Caster retaining device, D. A. Ma ue ore en ond eg ony ey ’ 
21 etals erser quids, preventing cor 
tes for bandiiog Infringement and other suits in ( tering device. Dodge & Patt ros of, P } G. Cumberland.. 
Federai and State jurisdictions Centrifugal separator, H. D. Dibble Metals, se tion of, R. D. Divine { 
. " 4 Cent ga spreader, G. G. Griswold Metals therefrom, treatment of pyrites 
ree as to the buble patenta- . / 
4 Free Opinion as to t pr atenta Cha link, wire, I Egge | liquor for winning, J. H. Thwaites f 
ty of an invention will be readily given to any Cha links, manufacturing, J. M. Ik Metallic tie, F. A. Humme ° See 
ventor furnishing us with a model or sketch and cl Dodge & Camp Milk, drying, J. R. Hatmaker 
a description of the device in question. All Change delivery device, D, M. Fowl gene Moistener, broom, W. A. Fuller 
1 ations are strictly confidential. Our Chuck, H. P. Townsend apparatus, D. Larson | Molds with n g material, loading, C. 
nen on - ayy 2 Chute for mills, granaries wareh J. D. Houck W ‘arter 
Hand-Beok on Patents will be sent free on ete W. P. Cruickshank Schweizer Mop-wringer, J. J. Davis é an 
request Cigarette tubes, coating, Gueniffet & é from heat fumes and 4 Motor controller, electric, H. W. Cheney 
: 7 . “ cault 921,104 means for protecting operatives of zin« Motor starter, automatic, Henderson & Mil 
Every patent secured through as rece ives Ch t and apparatus, interrupter, J. F. 4 anclenous. B. Dor-Delettre 921 | lop (Peschy 
special netice in the Scientific American. Engl , ot: 601 Furniture, folding I M. Stannard 921,301 | Motors, self starter for electric, C. H. Mil 
Ours is the Oldest agency for securing patents Cireuit interrupter, J. M. Wilsor 046 Furniture polish and producing same El | ler ‘ er os . seonease 
. matablishad over sixty years ago Clamping device W. Donald 921.373 keles & Kile ‘ Mowing machine, T. E. Ewer nore 
it Was estado . . Clay products, drier system for, I. M. Jus Game board, J. Conolly Mowing machine clover bunching attach 5 
Y f t ment, Storer & McClure 921 208 
MUNN & 6o.. 361 Broadway, New York ( compound, H. B. Bishop S. Dur g Music leaf turner, Wahl & Lamberty 9 
anch © . 26 t.. Washinoton c cl ne clamp, J. J. & C. H. Raithe ilkin Mus leaf turner, F. Horrell 
Branch Office, 626 F S ashington, D ( echanism, F. D. Platter : Musical instrument, automatic, W. 1 
‘ slate separator, H. Mathewsor J. Moore .. | Bayer a 921,346 
( brake, F. 8S. Ellett E. Westburg Musical instrument, stringed, G Lewis 921,127 
Coating machine, liquid, R. A. Beausejour E. Mead - oe Musical instrument, stringed, S. W. Buerck Sor 
t 7Y IN ! Coating nameling apparatus, M. D. Shi regenerative, J. B. Acker : : 921,54 
INDEX OF INVENTIONS > 921,292 r and lamp, R. I Dorar al instruments, duplex tracker board 9 
( I Christ ? : producer, E Slick. for automatic, M. Clar 921,631 
For which Letters Patent of the ( ‘ K ery, J. 3. da Silveira G r, D. HH. Kilre Musical instruments or players, duplex 90 
q | € 631 | Gear, transmission, R. Dunkel | tracker board for automatic, ‘lark 921,5 
United States were Issued Coff A. I Brot J 1) Gla t < machine » & Frink Musical instruments, picker for stringed, E 565 
. , i 1 F. Meye 52 | « srinding plate, Spachthola & Wi: | d Scarlett .. e oetns 921, 
for the W eek “eer ( \ f Meyer 3 -rson eee 7 | Note sheet cutting apparatus, W. R. Crip 921 
May I1, 190 Collar f ‘ se, L. 1. Mudge yractice net, J. R. Bolton .... pen ’ efi : io salad ane CM 
y ® ® Comt g oO. I Osterg a cooler, H. Hager Nozzle for humidifiers, spray, S. W. Cramer ¢ ,205 
5 > : > | Commutat f ! m 8 rain drier, W E. Ellis o Numbering machine, typographic, Conrad & 
AND EACH BEARING TRAT DATE F. W. Cox Grinding cylindrical surfaces, apparatus f Sander i 920,997 
ii nih ana - ? these patente.) | motets. 5 J J. L, Bogert ; ‘ Nut, grip, A. Y. Davis 921,369 
© at er st about copies of these patents.) | Compressor, vacuu Pr. 3. BR Grinding machine, Bastian & Granitz Nut lock, L. L. Roberts 921,003 
— chow Gun, bree loading, Fox & Horne Nut leck, J. Perrie es s ‘ 921,278 
‘ rP. 1 921,026 | Concrete blocks and the Gun cleaning device, Tupes & Harrelson Nut locking mechanism, C. N. Gilmore 4 
e, N. J stamping, H. Schmidt 721,287 | Hair drying apparatus, W Soles Nut wrenca, axle, J. W. Hall 
nd hine Concrete construction, reinf ed, W R Hair tonic, T. H. Bartlett se Oil ean, A. R. Clark ° 
" ' 920,940 ter 626 |} Hame, adjustable, G » Peterson et al Oiler, ear, G. G. Crane ‘ 
\ ble t I 120.267 | Concrete culvert mold, A le i97 |Hame fastening, J 4. Long | Orchestrions and similar musical instru 
Adve x ‘ 021.560 | Concrete mixer, D ‘ 958 | Hamme numbering, F *roll ments, barrel for, P. Lochmann 021,548 
\ r s Concrete mixer, Stevens & Thomas 121,480 | Hamm attachment, I. E. Palmer | Ore concentrator, E. Deister 921,089 1,000 
Jackaor 5 | Conerete structures, molding apparatus | Hand strap, R. L. Douglass Ore separator, J. T. Donovan, Sr 921,374 
" gue bjecting ‘ forming sunken, W i, Fahrney 921,211 ' Handle bar bracket, adjustable, S. E. Pur Ore ator, O. Medaris 921,427 
the a in f, J. KB. Green Condenser, hydro, H. Shoemaker 921,014 dum .. =a iii ailinliags ge Sit Ores, reducing, F. J. Tone .. - ae 921,183 
Alloy ‘ Heot H. Goldschmidt Conduit zg. I Barnes . : 921,061 | Harness A A. Chaney Organs or similar musical instruments, key 
Alumlr making, ©. M. Hall Conduit clamp and knockout disk, com | Harrow, N. C. Hale .. and key action for, C. S. Haskell 921,610 
An suseme device, L. ¢ Mart bined, W. A Bonnell 921,585 | Harvester, H. J. Holly Ornamental glass, G. H. Brabrook 921,355 
-_ — 
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THE LATE PETER F. COLLI 


Founder and head of Collier’s Weekly and the great publishing house 
which bears his name was a firm believer in Life Insurance. 


His Confidence in 











The Prudential 


was shown by his voluntary and unsolicited selection of this Company. 


The following letter from his son and executor, Mr. Robert J. Collier, shows the wisdom of his choice: 


Office of Collier’s Weekly, 
New. York, May 4, 1909. 
Hon. John F. Dryden, President, 
The Prudential Ins. Co. of America, 
Newark, N. J. 
My Dear Sir: 

Permit me to thank you, and through you The Prudential 
Insurance Company of America, for the very prompt receipt 
of checks for $50,000 in full cash settlement of claim on 
the life of my father, Peter Fenelon Collier, who demonstrated 
his belief in Life Insurance in The Prudential by carrying 
policies in your Company for several years. 

Proofs were completed and checks delivered the same 
day and your Company did everything Possible € effect 
a quick payment of claim. 

Assuring you of my appreciation, 

I remain 
Yours very truly, 


The Prudential pays claims small or large immediately upon the receipt 
of satisfactory proofs of death. 

Total Payments to Policyholders Since Organization, Plus Amount Held 
at Interest to Their Credit, Over 313 Million Dollars! 








STRENGTH OF 


GIBRALTAR 








The Prudential Insurance Company of America 


Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, President Witte for inlenmation of Mee Law Cust Pillay. Dent, 008 Home Office, Newark, N. J. 

































































Osteopathic table, J. V McManis et al 921,559 | Polishing and cleaning machine, M. Fors Ratchet wrench, J. O. Shelburne 921,290 } Signaling system, selective. A. W. Jones 
Outlet box for electric conduits, W. A berg ° cas . 92 3 | Receptacle, Starr & Meinke 921,479 , Silo construction, O.. Brumbaugh 
sonnell ‘ Post brace, H. J. Fritz Record holder, A. M. Seeley... 921,289 | Silo door fastener, K. Kleven 
Overshoe, E. VP. Rickert Post cards, ete dispensing machine for Resilient wheel, J. & C. Reuse . ; 921,283 Skate, roller, M. B, Grout 
Ozone producer, S. M. Kintnet Evans & Marshall ee tifle, magazine, J, J. Catron ‘ 920.912 | Slate picker, C. S. Farrer 
Package wiring machine, 8S. Wheeler Potato digger, J. Moreau Road crossing, L. Frederick .. 921 Smelting furnace, electric, ( E. Wilsen 
Packaging machine, M. L. Keyes | Potato digger attachment, W. Cooper Roasting furnace, F. E. Marcy .. . 920,971 | Smoke consuming furnace, G, Crysler 
Pants presser, J. B. Hanna . Power transmission mechanism, J. E. Fries ¢ Rod coupling, sectional, R. H. Villard 721,487 | Snap switch, J. H. Wyatt 
Paper and producing same, foiled, G. Ff Press, H. W. Shepard - J $ Roll polisher, T. Lombardi were o. Sodium sulphate and sulphuric acid, mak 
Mansbridge - : Press roll mechanism, J. L. Grabam Rolling tie plate bars, W. J. Williams... ¢ ing, O. Zahn 021.229 
Paper box, H. Zell Printing machine inking mechanism, E. M Rope clamp, F, J. Hampel Sole stamping and slitting machine, G. Ff 
Paper clip, V. Munger ease ‘ Lock wood as R 921,615 | Rotary engine, W. 8. Minor Ware . ‘ * 921,573 
Paper, shaping abrasive, G. S. Tenney.... 921, Printing or embossing plates, making, J Rotary engine, O. Staff " Soles, arch shank for shoe, T. F. & ¢ KE 
Paper trimmer, block wall, J. W Moore. . 920,980 Hartnett, Jr ‘ . 921,397 | Rotary steam engine, P. C surhans Eaton 921.379 
Passenger register for public vehicles, H Printing plate making machine, J, 8S. Dun Rotor construction, B. A. Behrend Sound reproducing apparatus, 0. G. Rom 921,40) 
E. Pim F . i ais rs 920,993 can. oe se 4 o Rubber waste of all kinds, regenerating, J Sound transmitter and receiver, \ J 
Pasting machine, L. V. Estes .. — 921,38 Prigting press, Geissenhainer & Cumner H, Neilson .... P 921,148 Mundy 921,141 
Peach slitting and pitting machine, 8S. J. Printing press chase, E. Karl .. Sales and cash register, W. H. Stepanek 921,304 | Speed changing mechanism, |} ( Brun 
Dunkley ° ‘ ° ° 921,523 | Printing press feeder, A. Krause Sanitary trap, F. Richardson 921,460 house . > 921,078 
rea, J. A. Alling . » 926,900 | Propeller, screw, G. Mackaness Sash weight molding apparatus, Cooper & Speed mechanism, variable, Goodner & Ken 
"en, stylographic, E. de la Rue . 921,007 | Pump, A. T. Kasley ie Henry . P ee 2 40 dig .. . 921 233 
Photomicrographie apparatus, Watkins & Pomp and drill rods, grab for, E. P. Law 921,417] Saw, G. A. Zimmermann 330 | Spindle. See Cap spindle 
Head J Pump and spray tank, combined force, R. Saw handle, E. T. Kirkpatrick .121 | Spindle, C. 8S. & J. H. Foster 921,218 
Piano, self playing, E. ¢ Hiscock | 8. Sheldon ... ° et Bp Alpe re ,010 | Saw set, W. W. Oberg Spinning ring and adjustable bolder there 
Piano tuning pin, J. F. Conover 3} Pump, centrifugal, A. N. Parnall.. .... 921,624 | Scale, W. R. Mittendorf .. for, rotary, J. A. Walton 921,031 
Picture film magazine, T. A. Nolan ‘Pump, compression, F. G. Perez. - .155 | Seale beam and poise, J. A. Fleming Spraying and coating machine, compressed 
Picture films, fireproof magazine for, T. A | Pump, pneumatic suction, D, T. Williams. ,040 | Scales, balance ball for, M. Ruckes air, R. M. Johnston f dre 
_ Nol ma ‘ 921,273 | Pump, rotary mercury vacuum, W. Gaede ,535 | Scourer, cutlery, M. C. Clark Square, rustic, F. A. Virtue 40.8 
Pictures and other articles, attachment ay | Pumping apparatus, portable pneumatic, J. Scraper, mechanical, F. R. Abeel Squib igniter, J. A. Wranischar oa 
plicable for supporting, A. Siddall W. Smith . ees “se oe Sereen and clothes rack, combined, M. L. Stacker, pneumatic straw . M. O. B al 
Pin, Dean & Rueckert . ° ‘Punch, spiral, H. C. Roberts oun ate MOMOF sedives . 921,459 | Staging. adjustable, J. E. Miller 21,431 
Pin, G. W. Dover, reissue | Punching or shearing machine, ¢. A. Screw threads, device for cutting crooked, Stalk cutter, double row I M. Pede 71.448 
Pincushion, perfumed, G. J. Lewis 920,968 } Bertsch et al eaten 068 A. 8. Baird a , ; . 921,501! Stamp cushion, F. E. Frost 224 
Pipe clamp for ground contacts, 1 Nagel. 921,145 | Pyrometers and the like, indicating and re- Seat register, W. & 8S. Barr .. a. 921,342 | Stamp sticker and envelop sealer, J. 1 
Pipe closure, J. D. Blake 921.069 | cording apparatus for, W. Armour. 00 | Self fitting key, H. J. Hjorth... 921,401 Baeyertz cee Ye 
Pipe coupling, H. E. Keyes ere 920,963 ; Radiator, jacket, W. R. Kloeb ....... 59 | Self lubricating wheel, J. F. King 921,412 | Station indicator, 7 launer 2 i 
Pipe coupling, A. T. Herrick . 921,247 ; Rail clamp, guard, J 3. Strong.... Sewed articles, seam for, J. P. Weis 921,189 | Steam controller, vacuun I A. Simonds 21,172 
Pipe fitting, D. T. Williams ° , 921,039 | Rail connection, W. H. Yerkes ... Sewing and cutting machines, throat-plate Steam engine, J. A. & M. W. Hil 921,400 
Pipe fitting hot water heating, M. C. Rail joint, R. Harrison ae for buttonhole, Noble &. Finch . 920,986} Steam generator, Van Zile & Ch ler 921.456 
. Heney well oa a ~s Ral joint, A. Ambert .. ; ; Sewing machine, J. P. Weis ... 921,188} Steam generator for motor cars, Turnbull & 
Pipe threader, ratchet, M. Dixon Rail system, guard, A. Morrison Sewing machine, leather, G. J. Martin... 921,426 Goding . 21315 
*ipe wrench, O. W. Blake ad Rail system, third, Y. Burgess .. Shade and curtain bracket, adjustable, R Steel pipe with a double armored con t 
Piston ring, H. Harkins F atl Railway fastening, C. H. Cornell... . ewis oars R ine a ‘ 920,969 coating, J. Bonna ° 4 
Pitman connection, Chrysler & Kays.... anwar Can, 2 Cs FIOM § csceccece 9 Shaft, wagon, C. Erickson ...... nas 921,528 | Stock tying and releasing device, live 
Planer for narrew work, wood, C. W. H Railway rail joint bolt holder, C. Rahm Sheet metal container, H. A. Keiner, re- Dani : ; ° eoees 
p Bloed Pe EE ae onswvars rienwede nal 921,281 R. éubacas one Sat haa net front construction, E. 8. Rhoads 
Planter, W. Frede .. ik 4 ‘ Railway rails from spreading, device to Shock loading apparatus, 8. C. English. deflector, E. Stombaugh 
anters, adjustable wheel for corn, J A. prevent, W. H. Walters sane 921,572 | Shoe, J. G. Miller ....... casievodese heating, Jones & Shepherd 
Mussetter Railway rails to metallic ties, device for Shoe cleaner, L. R. Van Kirk .. Strainer for milk cans, H. Edner. 





securing, J. Phelan 


eee ++ . Straw of flax or other plants, chemical 
Railway switch, automatic, J. W. Sparks.. 9: 


process for the treatment of the, A. M 


Shoe for athletes, G. L. Pierce ° . 
Shoe lining cementing machine, O. J. Lear 





Plate holder, H. B. Rouse ... 
latform, dumping, S. A. Morehouse 












peer end cutting, G. EB. Burtseher... 921,080 | Railway system, electric, R, Stearns.... Shoe stretcher, C. L. Passmore caen t | >. GO Tee 64 nsckeseceekan 921 502 
Plow’ C. L. Avery ..... 04 . ah 921.578 | Railway tie, W. W. Hicks ° Shoe tree, hygienic, R. F. Van Heusen. Studs, automatic machine for manufactur 

_~ landside, J. C. & J. A. Fischer..... 2 | Railway tie, J. A. Byers Shuttle check, Hunt & Riley....... ing lower parts of press, A. Prym 921,160 
Plow’ rotary, W. F. Brown -eseseess 921,357 | Railway tie, N. H. Conger 9 Signal apparatus, electre, C. E. Duffie.. Swing support, McPherson & Gamble. O21 441 
ow structure, W. L. Paul ....+.. 920,990 | Railway tie, metallic, J. G. Snyder.921,297, 921,298 | Signaling apparatis, submarine, E. C. Wood Switch, Wyler & Reidy fae eees 921,051 
Pole detachable, P. R. Yuzuk . 921,196 | Range finder, A. A. Michelson ........... 921,137 7 gt. « Ie ae pee in ode od on 921,326 Switch operating mechanism, H. C, Kinsel 920,964 
CKoning product, animal, Bolduan & Dyas 920.905 | Raspberry cleaner, M. B. Sherman........ 921,291 | Signaling system, H. G. Webster. .921,319, 921,320! Switch stand safety lock, BR. F. Jacob 921,54 
a 
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request ey to have this powerful little gasoline engine in 1¢ highest Class raliroac 
K » THIS COLUMN CAREFULLY.— You will tind SENECA FALLS MFG. CO. a Bence hoe , - . “paar < ~ 
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MUNN & CO. WORKMANSHIP CATALOGUE FREE : t 
PF: a z the de 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. water the lawn and irrigate the garden. mre 
This Power . 
Plant pumps > , re , ~ > 
BUSINESS OPPORTUNITIES shrice e Fuller & Johnson water ony- He may rest, read, dictate, 
WILI, GIVE AN INTEREST in a nercial cot ee er sounters } FARM pao oes eat, and sleep in the closed 
erenes Ot eet dnccien oan arte “wi » neaaion | PUMP ENGINE | hours of business. It is an 
larv address T Antisell, Box 1617, Goldfield, Nev eae. Cul tell cies. annex to his office and a re- 
ime No. S868.—Wanted to buy nickeloid for . ; will also ron the washing 
wae - 2 Book . machine, the wringee. and production of his club. 
‘ ; , VEEDER MFG. CO. the ice cream freezer. In fac , - , 7 ‘ _ 
eS ee Tens Cie pe \) | 18 Sargeant St., Hartford, Conn ony machine which cen & New York to Chicago be- 
$50 to Bla uke se¥ al t usa follars annually yelomet c wters, tween suns. 
it's free. KR Hicks, st. Louis, M aneenere., Soars 
tnd Fine Castings Pa « oe ™ 
inquiry Ne. SSS9.-—Wanted t yuy a machine Great Britain It sa day to the good. 
wanes SrenEs —— a ee ud Leaves New York 3.55 Pen 
MANUFACTURE PERANI AND GUM VENDERS 
\ tte Shop rights, set of patterns. | cae arrives Chicago 8.55 A. M. 
anted device. William, P. O. Box 608, Chicag | Leaves Chic iwO 2.45 r. M., 
arrives New York 9.45 A. M. 
PATENTS FOR SALE FOR LIGHT WORK. — 
FOR SALI Patent N 6.620. Adjust ab le socket | Hane These Great Advantages: 
aa, Nit csettane Sede omelet ek ae | Te me he POWER REQUISITES 
Soon Of i whe La Honda. Ca : Get t e that runs pr n aud 
. p rang _~ x . great imei 7 ts a dependabl fe starter 
iuquiry Ne. S™04..- For manufacturers of an aut caving , — ‘ ee } LITT MET s Ss ”) ’ i iy The simple, powerful 
nine! a a trays. ete. | W. F. & JNO. BARNES ©0,, B ABBIT1 METALS. : IX IMI RTANT 
| . wmulas. SCLENTIFIC AMERICAN SUPPLEMENT 1 1'236 li 
FOR SALI Patent N a «(8 e. practical de | Price l0cents. For sale by Munp & Co. and all news. Gaso ine 
vies ¢ xing read Durable. easily manufactured, | 1999 Ruby Street, - - Reckford, Til. | de i, Send for catalozue . 
ead Address Mrs. D. L. Thompson, 31 Gros Engines 
str ta, N. ¥ -_ 
Pd fi »7* ca , meet t 
Inquiry No. S904. Wanted to buy new or second + 3354.00 pet day . - 
hand y for raking w type mouse an je Recor 4 
Re ey aka sate, vingie waabine of tal se * CAMERA-SCOPE ; 
urft And we can prove it Anyone can operate i 
FOR SALI Patent N OER ['vpebar for first it Makes 6 finished button photographs a 
. : ewriter that is cheap to manufacture minute Erte of Camera ) with sup- 
> - . le. fur hing perfec and perma- plies for making &0 pictur em ugh to 
nent alignment under hea unifolding, Address pay for the complete outtit) $25.00. 
~~ ' Sereet. Corry. Pa Eextrat ons $1 per bundre extra frames 
Jot y 6 Mot ross Be independent and make 
laquiry No. S90, — For a dealer in tapes and cords yourself Write tuday 
for Venet is ". $_-ANOUNTFORD. 100 Maiden Lane, New York, N.Y, 
POR SAI Patent » we SOF A ¥ g machine 
f Austrailia allot svster Ly part lars 
dress (:. E. Spalding. Nampa, Idat 3 FOOT STEEL LAUNCH $96 
: No. 8909. —I machine to paint shade ] : 
Jacuiry No 0 ran \ 1 With 2H.P Engine Complete ietiianl 12d 38.P 
FOR SALI I'w ! ate nts on reinforced nerete a 21-25 foot launches at proportionate prices. All launches Morizental porta and stationary), 4, 6,8, 10, 12, 15 and 
t t ™ t ‘ ' raralr ne er tted with two cycle reversing engines with speed controlling lever: simples 
bb . => oe _— ~ vr me oa f ure proof. | engine made; starts without crank ng, has ; y Suede parts. Steel row- Air Secied,’ i 9-8. wi ; 
eo me oe. | . el | boats $20.00. All bonts fitted with water-tight compartments; cannot sink, Agents e for catalog. 
ee t 19,984 and 80 ull par need no boat house » are the largest manufacturers of pleasure boats in 
recto t ate oars ng ms ei. a... | Gre werd. Gebers tied te Gan they are rec ived. We sell direct to user, INTERNATIONAL HARVESTER CO. OF AMERICA 
ney py a : 5 Mais Cutting out all middle-men's profits. Free Catalogue. neorporated) 
ae = Michigan Stee! Boat Co., 1392 Jefferson Ave., Detroit, Mich, 15 Harvester Bldg. Chicago, U. S. A. 
Inquiry No. 8918. — For manufacturers of “Wydt's — oe 
Flectro- ‘atalytic Soarking Plug - ow — ~ 








7 VERY one is a self-con. 
~ tained miniature light 
works. 100 to 2000 candle 
power, Costs less than 
erosene, 
Absolutely safe 
Very brilliant 


Me mt er ar cd engine eenemteeetas | CAPITOL Boilers & Radiators 
ern aT hee! Adreddee hchceblibicee de sind foahes otic oak then weston ie iat | Pay Compound Interest 
ya sie Ro ‘/C &H ARCH INSTEP SUPPORT | HHA On Your CAPITAL 


SITUATIONS WANTED. 5 Cc. PER y 
PAIR | ‘4 





()———=) “> 


, The healthfulness and economy of heat- 
ing your home with hot water or low 
pressure steam has the earnest endorsement of 






MECHANICAL ENGINEER, experienced in shop 
t : n erat Th tr light and heavy 


n ‘ esent employed, desires change. At vour dealer’ > physicians and scientists—the men who know 
Address Engineer, Box New York P.O sy rgggy wah *~ ‘AP JILERS are so designed and free. Write to-day. 
‘ lirect from CA ; bl ft beating Be 
om = ... made as to give every possible inch ¢ eatin ~ 
inquiry No. S#22.—Wanted the address of Worth-| . hy mail ourface to the fire, thus assuring a greater heat The at Light Co. 
ington Boller ¢ as Shadow view showing steel arch ing efficiency than is found in any other boiler S87 E. Sth St. 
State size of shoe through leather top. this also means economy in fuel. ‘there is not Canton, 0, 


= C & H ARCH SHANK CO., Dept. A-C, Brockton, Mass. much difference in the cost of installing—but 



























































ere'sas ng difference in operating expenses, 
PARTNERS WANTED. ; 7 there yeas ay rence in ope ante 
WANTED.—Finar s! partner to furnish funds for A Home- Made 100=Mile OILERS es St) 5 AND BURNS 
taking out foreien patents for part interest U.S ch for ee <APITOLB ATO Ate. = IT’S OWN 
No. 450,319, allowed March 16, 140, for safety switch for Hs h S R “\ 
EE ee ere Me picts ot. Seaunone, Pe |W ireless Telegrap et RADIATURO 3% GAS 
inquiry No. S@28,—For the manufacturers of al Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 fora Hot Water or Low I r 
um Ff y excavator as described in the Sctentific | thorough, clear — ption, by A. Frederick Collins, of CAPITOL BOILERS require little attention 
American of December I, 108, page 4 the constructi w-mile wireless telegraph outtit or child can operate them. They can be =] T 'Nre ‘ . 
Numerous, ade quate di agrams pire th ; text placed tm any home at any time—without incon- STEAM TI RBI NES. = TH EIR CON 
APITAL WANT BD by the } inventor — my d a0! Price 10 cents by mail. Order from your newsdealer or venience, witbout Gustagbing the dat y teens struction, Operation and apes moe 1 auplestion 
amusement device for use in ney Islan other | from ° heated with CAPITOL BO 1 ~ SCIENTIFIC AMERICAN SU Pigmane sik 307, 
smueoment parks. A. F. Biondi, P. O. Box 245, N. ¥ ia tne OA DIATORS will have every 130%. 1422. 1400. 1447. 1370. 1372. The 
_ aatieten ities facture | MUNN & CO., 361 Breadway, New Vork room Wwarm—a healthy summery atmos- articles have all been prepared by experts in steam 
inquiry Ree 8931 ; fa ong cae ~ | phere—for less money than with engineering. Price 10 cents each, by mail Munn & 
the Westeru Stump Borer for boring stumpe any other form of heating. Co., 361 Broadway, New York City, and all newsdealers 
Your PATENTS Write Dept. L. for free book canna sanaclidiaitaal ‘ 
“ Heating the ight ay 
Incorporate =" fis) |-"eesui" The Man Who Pays 
MISCELLANEOUS. in —— CAPITOL BOILERS and RADIA- 
| ? TORS : i; ef 
WANTED NAME OF FIRM ¢ manufacture patent | /ws th al. Expe transact an, Schools Flaten’ OGice Bulldines For the Motor 
pon r ink bottle tops, screw or otherwise. For | any woe Blanks, By-Law . , aking stock et Good Matertal 
fur er anstioniane adidcens Hetenet Box N.Y i? paid f ’ P tse ard, ohie 
| FORMER SECRETARY OF ARIZONA t agent for 
laveiry No. 8936.—Wanted machinery used to . on = 4 Fngines 
“in or wra paper pencils the pa er that paper rs, pistons, 
pencils are wade STODDARD INCORPORATING COMPANY, Box 8000 snk shaft 
PHOENIX, ARIZONA pins bank 
cycle eng 
LISTS OF MANUFACTURERS. | | a on 
COMPLETE LISTS of manuf turers in all lines eur | | 
aaa ans nant Aa EEGes Gasoline: d aa 
# pe ‘ “ it : at various prices 9 an , Pe 
tlmmte hou ‘ btained in advan Address | mWernrrum r val 
mates ph eH F4 ye . SENSITIVE LABORATORY BALANCE CUSHMAN MOTOR CO 


By N. Monroe Hopkins. This “built-up” laboratory - 
Inquiry No. Sal. For anufacturers I n ines balance will weigh up to one pound and will turn with a “The Motor of Merit” 2026 N Street, Lincoln, Neb 
minery ¢ ne fly scree juarter of a postage stamp. The balance can be made 
a LIST n ‘ tir by any amateur skilled in the use of tools, aud it will | ~~ 
; we *-4 ' : son work as well as a $125 balance. The article is accom- 
Price on. aan . z|Including Producer Gas Plants |: | panied by detailed working drawings showing various NEW We have just issued our 
j he 


“~ ! \ . : 
ir Fhe \ stages of the work. This article is contained in SCIEN- 9th Catalog and t 


Bos new York | By GARDNER D. HISCOX, M.E. TIFIC AMERICAN SUPPLEMENT. No. 1184. Price 10 acicad alte tenant Gee 
: ma é CATALOG fe " dietibution. va 


t) ents For sale by MUNN & Co., 361 Broadway, New 

Sixteenth Edition, Revised, Enlarged and Reset. | \ ork City. or any booksetler or newsdealer Tt ~w No. 9 Catalog 
r Size 6') x 9's inches 442 pages 351 — tai >> — 1 st csi te f ot ia 
Inquiry Ne. 8957. W ted . ’ ers ‘ Situations Price $2.50 postpaid contains 2/< pages and shows many tools no 
angle bars either malleable st« cluded in the earlier editions. 

Inquiry Ne. 89G0.—For the adar 0 the Wns HI w re nd en! arg 1 edition is a com Just say that you would like one. 
‘ . ; her e and t ough! " o 

sor ig, Co., manufacturers of waterproot coll chensive and thoroughly up-to GOODELL-PRATT COMPANY 
cuffs 


— : ind maintenance ot Greenfield, Mass., U.S. A. 
leeuiry Ne. SOHGI. or the manufacturers case 








inquiry No “O55. 
email kero frou the 























































imitation pearls —— 
No. 8964.—For address of parties making | ©"! oe Convert Your Bicycle into s 
sorse b ’ aint i 
' vair pows a ‘ 5 cseeeiiiae “ Motor- Cycle Outit. Fits ang ad 
Inquiry No. 8965.—Wanted the address of the ects ox + Pat ery Strelinger Marine Engine Co. Also Marine and Stationary some 
Oure = are full xpla Val 56 Congress Street, East, Det rott and ¢ aetings. Stamp 
‘ s 
ieeulr 4 Ne. qines Wanted the address of the/|! Hy = t . n ind wer oe 2941 W. Girard Ave., Phitadeiphy re 
| The spec shes GOES Like SixTY . 
tnquiry No. S967.— Wanted vo buy cheap grade of - . a 7 , ' - 4 oe BO 
" he bale ses Ca >} . i 4 nterested 
- bby the vale. in the gener m of produce R 1 its utilization SELLS For SIXTY DRILLING 
inquiry No. 8969.—Wanted machines that make/in gas engines. A list of t ras and oil GILSON ES 
pcoordion dress plaiting (steam engine manufacturers in the United States and MACHIN 
id included , 
\ &07'2.—Wanted to buy complete outfit Canada. with their address« ’ is well as 
nents maakt BOOkS a list of United States patents issued on gas, gaso- Over 70 sizes and styles, for drilling either deep a 
. line and oil engines and their adjuncts from 1875 shallow wells in any kind of soil or rock, Mounted 08 
Ieguiry, No. 8974. For address of firms tnter- | ¢> dats a wheels or on stile. wien engines or meres poms 
ested in fishing reels - Strong. simple and durable ny mechanic ca 
Inauiry No. 8975.—Wanted the address of the MUNN & COMPANY, Publishers Askfor catalog-all sizes | them easily. Send for catalog. 
plepetts Sing stale cases 361 Broadway, New York j GILSON MFG. CO. 308 Port Washington, Wis. WILLIAMS BROS.., Ithaca, N. Y. 
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Switch thrower, automatic, C. E. Moody 921.555 > z . 
Switek-throwing device, D.”D.. Arebart, Jr. 021s MONEY IN PHOTO ENLARGING 
SF SEES, Be Be SREB NOUR ++ 0 esecceess vee > Thousands of busipess meu and amateur phot he B » BE 2 
J Tapping mac hine, main, W. H, Van Winkle 921,020 work is easy, no experience neoded. “Pratits ‘Tange from 300 ty ye — NEW 
Tea, coffee, grain, or other substances, ap- why pl OUTFITS enlarge to any size, and can be used anywhere, city or country; 
paratus for drying, 8. C. Davidson.... 921,206 Cost $24. AS, Send for list and great bargain sheet No. 26. 
Teapots and _other ves: hinge for lids madi wi ciae BROWN & EARL, Dept. 6, es B Chestnut St., Phitadeiphia, Pa. 
of, a OC Ceecencesoecsdecse 921,614 | ———— - ee a 
Telautogr raph, A. -& K. Knudsen....... 920,966 DONT LET YOUR PATENT LIE IDLE. W 
, AB ol vam y y .E, e'll make 
Telegraphy, mast for space or wireless, A. | | _@ies and tools and manufacture your article ready for HE BEST EQ ane D SHOP 
E. Brown ...---sescesesseececceseeees 921,075 | market. Write now—don't delay. Southern Stamping - 
hess men, Telephone, Kaufman & Lippmann .. ... 921,119 | & Mfg. Co., R. 8., Nasbville, Tenn. hanical and Electrical Manutacturing 
other account- Telephone exchange system, H, G. Webster 921,187 S. | M. | iF E. Is 
/ iearved bave Telephone exchanges, means for counting pecia achinery, J1gs8, £ OO8S, 
learned. conversations at, J. H. Meyer. 921,429 C 
Teleph« 8 s, self-restoring orliss Engines, Brewers’ q VI s 
One firm worked out “ie ir. ee ‘elear- and Bottlers’ Machinery. “THE VILTER Re 1 games. Ex pe rimenta | Device 
@ quick way to prove Telephone p Be m, H. G. Webster. 081.212 MFG. CO., 899 Clinton St,, Milwaukee, Wis. on nee izing » Spectalty 
P Daily Postings" pre- Telephone transmitter, H. F. Albright... THE "ROW! ANI) TELEGRAPHIC COMPANY Baltimore, Md 
venting tri ance Telephone transmitters, concentt ating device 
‘ . Another f . > . onan MODELS & EXPERIMENTAL WORK. 
semper | manemauead * os eee -ve0e Seam Inventions developed. Special Machinery. int Y our 
to handle Cash Received. Theend knotting apoasatua. pile. K. Patas. |G VU. GAMLARD GB.. 26 Frantiort Street. New Yor ‘ ‘Cards, circulars, book, newspaper. Press $3. 
es otting apparatus, pile, E. Parus- I r$is. Save Print for others 
1 pee ae ne _ BOWSEL  venaseseeee 921,446 I big profit. Ail eaay. rules mas Write fon. 
\wadengends GeprenGe cAepanneeaey Tie plate, M. Bartley 921,062 Expert Manufacturers tory for press cat type, paper, eto. 
These and many other money- Tie plate and rail joint support, anti-creep- RUBBER. Fine Jobbing Work wy THe PRESS (Ov) Merlden, Caunertient. 
Handor — short-cuts are contained in ae, L. R. SOMONE cos oscetaccusstaa a 921,576 ws 
Eiectrie new business book, “A Better Tie plate, rail, W. J. Williams........ ‘044 | PARKER, TUES SS., 288-290 Sheffield Av., B’klyna, N.Y. 
Day's ~ Work.” These expense-cutting Tile, composite, J. A. Wheeler ........ 086 paantcnynien 
methods are the ideas of users of Tile machine, Myers & Royer ......... 21.142| WM OEFT & COm PANY 
Time indicating syste m, A. A, Radtke. 21,280 | die Makers, Model Makers, Machinery Bull 
BURROUGHS west, | (Bis Secon: Birginnce si Ete areata ams A Sei “a 
Listing Machines | | ‘Tire. pneumatic, G. L. Kline sense. "*)) 921)414 Caiendar and, Paper Cutter Broo. 
be Tires, ete., chuck for boring and turning BASKETS. Crane 8 eer d, Mass, 
though ft is not fn any sense a Burroughs ca _ locomotive, G. L. Bennett.. ¢ ‘ . : 
The book is free. Simply write on your firm's letterhead. Tires, puncture-proof attachment for, J. B. DIE. 4h) 0) Oe) SPECIAL Mated pair Write to- aay J b 
State nature of business and size of office force. Ask Oatman WORK welel ae MACHINERY kissing. — Squal 
also for information concerning oo Wat. and- bs mee co pipe, w. 3 rs ieenescenkes 4. ‘ INE , com oon out 
1 achines ombination > E " . i" ore 
ben Saving pas we om — Soak bulaee GS. ‘thein ame NATIONAL STAMPING AND ELECTRIC WORKS weeks, How te make money Us Boo rk, 
urroughs ding y Tool holding appliance, Te Belknap... * 921 153-159 S. Jefferson Street, Chicago, Il PLYMOUTH AB CO, 361 Howard 81, Metroce, Bass 
89 Burroughs Block, Detroit, Michigan, USA. Toy, R. : Pet ceot a har eessereeeeeat 1 0 aaa 
oy, mechanical, C Fs ‘Giark. 4 
ail Furopean Address—és High Holborn, London, Toy, wheel, H. T. Kingsbury . +++ 921,258 IMENTAL WwoRK EARN WATCHMAKING 
a W. C., England “a6A Transfer mechanism, V. Ross ..........+. 921, MODELS $= RF Lb Novelties manufact'd. 
Transmitting apparatus, H. Shoemaker, M. P. SCHELL, 1759 Union Street, San Francisco We teach it thoroughly in as many months as it 
} Tr ti en ‘ Di xi ‘= ——— formanny oe years. Does away with eg appren- 
Transom operating device. G Vickie. ° ticeship oney earned while studying. ‘ositions ee. 
' Tree prop, fruit, B. Fisher +. New York Model and Experimental Works | (iS) ioaty (uth Sona ten cation, 
t a 4 5 OM... eee INVENTIONS DEVELOPED. SPECIAL MACHINERY ST. LOUIS WATCHMAKING SCHOOL, 8t. Louls, Mo. 
; ; harp, F. A. Tribbe : 442 East 166th Street New York, N. Y. 
head, J. E. Robbins et al. = aE " - 
; j . 
r head and trolley, G. H. Merwin. iv h44 bol eS ; How to Construct 
Trolley switch. overhead, E. C. Folsom MANUCACTURER S An Independent Interrupter 
Trousers presser and stretcher, O’Brien & | . 
Whe: fe NOVELT) In SCIENTIFIC AMERICAN SUPPLEMENT, 1635. 
Truck, ar he “*" gietpsee opera nee 921.455 “ A. Frederick Collins describes fully and clearly with 
ae erst = Truck, car, J. Timms ...........- seseee 921,686 | We manufacture METAL | the help of good drawings how an independent multiple 
Truck, tongue, C. A. A. Rand . — 921,161 SPECIALTIES of all kinds, | ‘terrupter may be constructed for a large induction 
LAMBERT MODEL 19, $1750 Turbine J. A. Groshon ....seeeseeee- a | to order ; largest equipment ; | Coil 
Turbine, C. E. Etnier ........ see . lowest prices. Send perfect sample for E This article should be read in connection with 
e Turbine, H. Lentz see Ses cds low estimate and best expert advice Mr. Collins’ article in SCIENTIFIC AMERICA® 8UPPLE- 
Meetin the Demand aye. printing, S. H. Perky | THE EAGLE TOOL co ° be me A, Cincinnati, 0. | menT, 1605, “How to Construct a 100-Mile 
g Typ writer, F. J. Muller ......... -f ee Wireless Telegraph Outfit.” 
ypewriter adding attachme nt, H. H, Bur- E. “ 4 
To . RR OR ie ROTEL EEE eT tach Supplement costs 10 cents; 20 cents for the 
5 i — ns. a —— Typewriter of the type-bar class, H. Moya 9% two. Order from your newedealer or from 
emand for the right kind of a car—an ab- || Typewriting machine, J. Feibel 921,213, § 
solutely dependable touring car —at a moderate || Typewriting machine, H. H. Steele... ..... 9 maneduh een. 368 Gecatuay, New York 
° Th sat ba I th k Typewriting machine, J. C. Doane. .921,598, § innieeeiatiatnimgtials 
price. ere isnt ter value on the market, Typewriting machine, U. G. Foller.921,605, 92 , : ee 
for the price, than this long, graceful, speedy, re- || Typewriting machine, H. 8. McCormack BEFORE You BUY A MOTOR oa say indo citecan a v catalog 
id 921.619, ud Book of Testimonials, Read what actual owners of Robe oto nd jor yonrse if 
liable five-passenger, friction-driven Lambert. Umbrella handle and receptacle, combined, stress: Seis, Ee OE CPOE Eee ee oe ee 
Model 19 has 117-inch wheel base; 4-cylinder _,.v. Stern ....... a s09ecseeseveses ROBERTS MOTORS 
Rutenber motor with adjustable fan attached; 35 ae pie Ray D C. Howard 
A ge to rse-power; speed, | to 50 miles per —_ Vacuum pan for evs apors ating apparatus, ; = TO 60 H. P.) ARE TROUBLE PROOF 
suabiuben (most efhcient) transmission; sing! > De etsesecse 7 nite banal ove bie _ They are designed by E. W. Roberts, M.E., one of the most expert mechanical engineers in the 
silent chain drive, enclosed ; painted Lambert green, Valve, T. W. De més rest U.S. and constructed under his personal supervision. 
= : . Valve. P. RB. oehle Nothing is experimental. They have no freak ideas—no base explosions or back fire. Ewer 
striped light green; weight 1900 pounds; generous Vaive. automat “ Phen > enateiinn Mesh Roberts Engine is thoroughly tested in the best testing room in the U. S. and fully ann § 
= equipment of accessories and full toob kit. + nae 2 : % y - fori cots : sd eas eal Don’t fail to send a post « med for our catalogue and Book of Testimonials. Good agents wauied 
gg : cRTS MO bo 2 lumb -» Sand 
The Lambert friction drive, added to general |} V2!ve, flush, W. W. Smith ........ : a ees See achutened ay, Gite, U.S. A, 
Valve for fiush tanks, water inlet, Morris 
high class design and construction, gives each of | Rp ae Ceptore 921.268 
ur six Lambert Jels very distinct service ad- Valve for liqnid weighing machines, regu- The , Che f £ 
cvalia Models very 4 lating, H. W. Meyer ..........++. 921,428 e emistt 0 ommerce 
vantages that appeal to the buyer who investigates. Valve for locomotives, by-pass, J. G. Blunt 921,583 Ape 
Write for fully illustrated descriptive catalogue. || ¥ ive gear. L. King ii - 021.413 By ROBERT KENNEDY DUNCAN 
ice can a a. *** 950'99) Author of “The New Knowledge” 
Valve mechanism, H. Perranlt 920,991 - 
BUCKEYE MANUFACTURING co. Valve mechanism for pM. machines, “ A graphic narrative of the wonderful work of 
1814 Columbus Ave. Anderson, Ind. a. re enignt a Saag ° m4 applied chemistry in the industrial world to-day. 
Vales, tank, Bs LAMMOR 2.0..00..cc0cens= 921,131 It affords an engrossing story of the invention 
-_ " ie eins -_ Vente tame teeing. euvenees and and manufacture of commodities that are close to 
Cc es 0) . ‘0 aM. 0 . eee i“ . . " 
Vault. “ts ED. ahaa business or home interests of each one of us. 
Vault head, A. w. NG asics dvae sows It is packed with information upon ali important 
Vehicle, convertible, C. H Stratton. 2 om . icine } J 
THE MOTORCYCLE Vehicle spring, E. F. Brown ......... topics. Illustrated. Price $2.00 net. 
I a > 1” Iti fectly pr cticable Vehicle spring shock absorber, M. “D. e 
nas “arrived.” It is perfectly practicab' Ae ir euen teaertapenntes ian A tr th th N, k dE 
for any man capable of riding a bi- Vehicle wheel, G. R. Williams oben 8 S onomywi é ivare ye 
. 1. 7 a4 we Vehicles, sied runner attachment. for 
cycle and will carry a single passenger whested © Ge GOR si csccccccceces 921.1 By GARRETT P. SERVISS 
as fast and as far as an automobile. Vending machine, W. Asbury ‘ .. 921, x : ; 
— Vending machine, A. E. Dieterch -. gecees At last here is a little book on astronomy for 
N- The Greyhound Bisse. Riss Ps us who want to know just the plain things about 
oo ; Vessel, double-walled, E. “Fleischhauer ‘ the stars. No telescopes, no special knowledge 
The is as 800d as et spree ee pager nce Ve ssels, shelter for use in connection with . required—and it reads like a novel—onlv better. 
eam and reliability, andis absolutely the simplest S| submarine, M. . Laubeuf....... e- : Witl , chart 1 illustrati ¢ Net, $1.4 
n & and most comfortable motorcycle in the world. Vest, protective, Blaker & Towers....... ith many charts and lilustrations, et, $1.40, 
alers Correspond with us about any motorcycle Vise, quick adjustment, R. M. Smith. ; o 
matter that interests you, either as rider or Voltage regulator, F. Darlington .. 
dealer. Catalogue free. Voltage regulator, Sprong & McG oy. o< arper Ss ac inery or 
Voltage regulators, movable terminal for, KF. 
ays THE AUTO-BI CO., 1450 Niagara St., Buffalo, N. Y. Darlington cecscece a 
, Oldest American Motorcycle Makers — construc - ' ar: ys 
arp spacing device, « 7. : 
=" Warping machine, N. A. Hover ... - 4038 ) * , sp : 
non Washing appliance, clothes, F. Nowak.... 987 EDITED BY JOSEI H H. ADAMS 
- zs Washing machine, F. M. Mitchell ........ § 20,977 Illustrated with Pictures, Diagrams, etc, Crown 
we Crescent I. Washing machine, R. Rainalter ........ 21,282 8vo, Cloth, - 75 
res i eo Washing machine clothes holder, L. W. ’ Peso 
— wwachinery _ goiter Pree vee, 921,262 Harper & Brothers 
= | Water, acid, and alkali proof artic ies, man- d t, d 
npn ba 7 du of ed ox New York Harper’s How to Understan 
— fasy Kunming Water closet, N. Frost . eevee aiaet e O 
. Band Saws, Saw Tables, Jointers, Water closet and apparatus for flushing 
“ Shapers, Horers, Swing Saws, Dis same, Wilson & Weigert-Sterne 921,047 ectrica or 
‘*~ aii Planers ve a and Water glass guard and lamp, combination, 
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Holsman Automobiles | IF 1T ISN°T AN EASTMAN, IT ISN’T A KODAK. | R Model “R Readster 


High Wheels Travel all Roads, 
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The Top Notch in 


Pocket Photography Can be furnished with —4-7-~— toe 


$2250 


This 45- H.-P. 
Car Sells for $2250 
and Represents $2250 
of Automobile Vaiue 
F you are willing to be done, any machine will do, 
And that is just as true of an automobileasit 
is of any machinery you use in your business. 

Sometimes in the manuf: acturing business, it 
seems wise, for reasons of expediency, to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheaply bought car to 
give satisfaction even temporarily. 

As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap automobile nothing but‘a pile of junk and 
your pocketbook suffers by a many times multi- 
plied percentage of depreciation. 

You should exercise the same common sense 
and business judgment in buying an automobile 
that you would use in any business investment. 

Don’t be misled by the extravagant claims 
made for very low-priced cars—nor the claims 
made for a very high-priced car, 

The features of the GLIDE are revolutionary 
and distinctive when the price is considered, 
They are built in. made an integral partof thecar 
| None of them are found in very low-priced 
cars, But few of them are found in very high 
priced cars, 


But Read and See—Then Ride and Know 


—The power plant is a 4-cylinder (cast separately) 45 
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ay IS THE MASCOT that 
‘as brought good luck to the 

Maxwell during the entire 10, - 

000 mile non-stop engine run. 













4 actual t heoretical) H. P. Rutenber engine. _ This is 
Attach one to your radiator cap }]| a grade never found in the widely heralded low ‘ed 
and you will have no hoodoo. |} ears. The price alone makes it possible in the GI! 


| —An improved form, selective type of transmission 


Price $1.00 - | which eliminates je rks when starting and jolts when 
Prepaid ready to attach. stopping. 
—A bevel driving gear of ample size—held always ih 
Discount to Dealers 
—- mesh by ifs own special bearings. 


. Vanadium steel springs which do away with the 
The S. M. Supplies Co. need of shock absorbers. 


2-4 Lincoln St., Boston,Mass. —A iouble-hinged hood— power plant instantly ac- 


Every detail of design, material and workmanship has been worked out with cessible. 
—An impr« peed type of multiple: dise clutch that cannot 


Motor Boats the utmost care to produce a camera of the widest capabilities, yet it retains the Kodak got out of or 
( M t simplicity—and ‘‘ Kodak’’ you know, means photography with the bother left out. oA tubricat ng system which is positive—requiring no 
rte 








A feature of the 1909 model is the Kodak Ball Bearing te junh. cupundong apd aneeaeh cmionatioa ber ryee 4 
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Shutter, in which we have embodied a new principle in shut- the car on any grade. 
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. . . — » Ter : » n. w 
. ore for Safety, entirely on ball bearings and open in the form of a star, be a Glide if it didn’t have them all. esti: 
Comt nt, Dn rability and Spee Our . sett 7 to ; : —There is no more graceful carmade. Its appearance 
exper tles ws t thus admitting a much greater amount of light in a given suggests strength, sellabllity and that quiet necpasctel 
give you th ay ge time than any other between the lens type of shutter. Prac- eerformance which gives it the name—Glide 
east money ne ° °° ° oe * ; ¢ . . — 
and styles ot Motor tically frictionless and with a precision and smoothness that PP ae pa ry yey aed. pat ore por hg 
Sake ts Golaee, Actors are a mechanical delight. Write eo totay. We invite comparison and an opportunity 1 
ly, 26 if Bees ap 1 
aaah Mecene Shel 3 : — THE BARTHOLOWEW COMPANY 
pknok Devs No. 3A Folding Pocket Kodak, pictures 3% x 5%, $20.00. Stantacd Manutacteress A. MC. i. A. 
ery Row Boats and 603 Glide St., Peoria, Ill, 





gertioniann,  Weens anve os EASTMAN KODAK COMPANY, a -+-- Special ‘Touring Car, seats 7 


money. wheel base 120 Inches ; 84x4-inch tirea—#2, 5¢ 
Kodak Catalogue free at 























PIERCE ENCINE CO. the deaiers or by mati. ROCHESTER, N. Y., The Kodak City. | 
Twengy-foursh Avery a : Racine, Wis. 
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em SELLY FOR 148 YEARS 


ARF THE BEST. 


Vor cale overywpere., Send tor A, Ww. FABER has made the highest grade of lead pencils. 


LUFKIN RULE Lo. 


oy) he Sy =e 9 LA STEZL. a 99 
ee PENCILS 


represent that acme of perfection that can be obtained only by experience and long 


effort to produce the finest it is possible to manufacture. Cooper's is the original and only genuine * ‘Spring 
nit’’ Underwear. You will bly have 























Sold by all stationers and dealers in artists’ and drawing materials. Samples worth double the money will be sent you on receipt of 1v« ! a shown you but if vou il ex 
amine Cooper's promptly in 
A.W. FABER 49 Dickerson Street, Newark, New Jersey oy ae ee tow ols pons a pede 











durable underwear made 


The importance of thorough bro 
underwear for men should not be overloo Phen 


We will ship you a are no imperfections in Cooper's i ed code 
“RANGER” BICYCLE Spring Needle fabric is flawless, ard in addition each 
on approval, freight garment is stayed at points of strain, rendering it 


paid to any place in the United States without a cent deposit in advance, and allow strong, sightly and servicea! 

Nw ten days free trial from the day you receive it. If it doesnot suit youin every way and Try Cooper's. It is the Underwear of character 

is not all or more than we claim for it and a better bicycle than you can get anywhere else and ole. 

regardless of price, or if for any reason whatever you do not wish to keepit, ship it back 

to us at our expense for freight and you will mot be out one ce Made in Union suits and two-piece suits 

Low FACTORY PRICES \¢ sl! the highest grade bicye cles direct from tactory in ail sizes, weights and colors. Ask to 
to rider at ~~? peters. thes any ogher house. we see our new silk lisles. Get the genuine. 

save you to to emen’s profit on every icycie—highest grade models with 

ow to oe roof tires, “Imported Rollerchains. pedals, etc., at prices no higher than cheap mail COOPER MFG. CO., 

ces. 


er bicycles; also reliable medium grade models at unheard of low 
RIDER AGE NTS in each towm and district to ride As exhibit a sample 

















Bennington, Vt. 



















































1909 R: Bicycle furnished by us. You wi 
Low Fares” 4 astonished at the wonderfully low prices and oa oy and special =. we will 
4 ve the first t to rite at once for our special offer. 
rin | Bsiget soy ea Rite ee oes tenes craic || MANDY, FOR, THE POCKET 
learn lo c d liberal t BICYCLE DEAL you can sell our bicyc under Be~ spring -temperec e 
te Seatt eo = ‘ own parchin 4 atdou le our celees. Ovtaes filled the day received. 5 Rule 3¢-in. wide, ae ee 0 one fout 
arr Hy es OP Le ney number taken in trade our Chicago retail stores will bh. In seeral’ bound 
a soe tri aS « Descriptive bargain list mailed free. Gat leather case, We. Nickel 
strip TER BRAKES CS pac wheels, inner tubes, lax lamps, cyclometers, parts, repairs and lated, lc. extra. Two feet 
_and Seattle TIRES, COAS S, eouyeieg in the aes mee at halt the Sra rices. — — = ong. Fineb joints four-fold, q 
% x bi — t Zz of interes same wilt cents. 
for the cAlss a-Yukon-Pacific aye hss non . mag tp te Ga aren ‘an for accuracy and reliability, just the 
7 itt vi - 901 for a mec an uics everyw ere. 
Exposition Via the MEAD CYCLE COMPANY, Depi.L-i/5 CHICAGO, ILL. Si een. ws 
CHICAGO THE L. Pt STARRETT CO., Athol. Mass, U.S.A. 





MILWAUKEE i ae” PAUL 


Que» |Engineering News 


« ponies Chicago: ia (ULLUSTRATED 
Jancoutll Pa “ ‘ The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineen | Stewnie, easy and quleks ae 
Tick te: ty i & M. 100 to 125 pages, 9" x 13", weekly. Send ten cents for sample co ny ie see & make SO 
ICxe y wa | If you cannot locate desired engineering equipment write our “ Readers Want ” department. Wette for eatales and cannes 


CONCRETE HOUSES 


Cost Less Than Wood 
More handsome than Brick, Dur 
able as granite. A Pettyjohn $35.00 

concrete block machine, sand, gra 
and cement are all that is needed. 
Simple, easy and quick, We 
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4 A. MILLER, 
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of proven value for conservative investment, dealt in by 
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